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PEEFApE. 


The present work pretends to little originality : nor does it 
profess in any way to be an exhaustive compilation. • It is but a 
inodest attempt i,t bringing, within a narrow compass, som’e of the 
salient poiats regarding the’agriculture, minerals and industries 
of this country—upon which, volumes have been written and may 
yet’Se written from time to time by experts. 

The need, however, of a suggestive, but handy, compendium 
is keeil^ felt, by a practical student of tbe busy work-a-day 

world. 

• 

know of many who possess the means and necessary quali¬ 
fications, buti who nevertheless feel hopelessly puzzled as to the 
way ^hSir money and labour should be employed with profit to 
thewselves and their ccMntry. This state of uncertainty parti¬ 
cularly forged itself into my mind when I found myself unable to 
decide wSat to do with my younger brother who had just failed 
tc graduate. Who can deny that there are many similarly 
situated at the preseift time ? 

For ?he last 5 years, my attention has been engaged on 'this 
subject, and th@ present publi5ati(^n is the outcome of a laborious 
irompilation’from various sources. 

No paias have been spared to make the book practical and 
really useful as a guide. With tliis object in view, elaborate 
academic discussions have been avoided—^yhile, prominence hAa 
bd^«given to sjich informations or tit-bits as are likely to create 
*“1 intq^est in the economic and commercial aspects of the subject 
or furnish a clue to the same. 

Should these pages prove helpful to a single , individual'in 
tuning one new industry m the country or in determining ^he 
l^of action to be adapted by him in life, I shall consider my 
Hburs as amply Tewafded, 



( IV ) 

. am conscious that, compiled as the book has been* in the 
short intfervals snatched from a busy official life, the avange- 
ment' of t}ie subjects, considering the vast range of them that 
has been dealt with—or the mode of their tre%tment*n»ay have 
left mcah to bd desired. That I have been able To**issue, the 
book at all is due entirely to the generous and cordial assistance 
of two pf my friends in Calcutta, Mr. P. K. Rojichowdhury Baf- 
at-Law and Mr. Monorathadhan De, m.a. Principal, Uttarpara 
College, who at considerable personal sacrifice so*cheerfully look¬ 
ed over the proofs and press work generally for months together. 
My heart-felt thanks are due to both of them. 

I take this opportunity also to acknowledge my obligations 
to the numerous authors, publishers and writers tn iie\^spapers 
and magazines, in English as well as Bengali from whose writ^ 
ings I have largely drawn in making this compilation. 

I intend to make this the foundation and beginning of a' line 
of work which, I am inclined to hope, will prove of interest ,to thp 
Industrial and Agricultural regeneration—which is the truet re¬ 
generation—of this country so rich in natural resources. 


December, 1906 . 


n R. CHOSE. 



iNfEODlTCWOir 


« The want of a handy coi^endium of Indian industries and 
agriculttfre is keenly fel^ For the last twenty years, patriotic 
”^ent][em6n have been writing on these suyects. The author has 
in this book brought all available information withii. a short 
compass. ^ He has thus done a great service to the fopntry. ^ 

Th6 necessity of improved agriculture and industry for the 
amelioration of the condition of the people of this countiy* 
need not be 'dilated upon. But, for that, knowledge and energy 
are nee’ded. Resolutions are good in their way, but, they must 
be followed by action. 

This book will show the way to many who desire to foKow the 
path of agriculture and industry—the path of the true regenera¬ 
tion of the country. It contains information about every tree and 
plant and herb of this country—the garden of the worid—which 
may bring wealth to her people. It contains information about 
possible industries which may be started in this country. 

The people of India are moral, temperate and frugal. The 
country is richer than any other country in natural resources. We 
can certainly compete with the peoples of other countries in the 
industrial war and beat them. Japan is making rapid progress 
in commercial and industrial matters and has taken her place 
among the foremost nations of the earth." The Japanese are half 
in number the popu lation of Bengal and very much poorer. 
What is it that has made them what they are ? Energy and 
earnestness of purpose, avoidance of much talk,in short, steady 
silent work. They have put their shoulders to the wheel of the 
progress of their country with a will and self-sacrifice which 
there is no reason why we also should not be capable a'’. 

What we lack is definite object,—we have no clear 'out 
ideas before us. We must descend from the heights Qf theories 
to the sun-lit fields .of this the.fairest land on earth, where the 
cultivator toils and to the factory where the artisan works— 
regardless of the noise made'" in a thousand platforms. We 
must go and work with them. If we cannot toil in the field, 


we must give those. that work there such information and 
knowledge obtained from the science of this and other coui^- 
tries as we may collect. We, too, may toil and work for the 
progrpss of bur country. 

Babu Dakshina Eanjan Ghose in the midst of, his ardhoUs 
official'duties has toiled and worked for our good. He has 
pr^uced ‘a book the utility of which will be patent to the 
moat casual reader of these pages. Information about every- 
t^ag eonceming the agriculture and industries of the country 
i»’ here. The country has every reason to be thankful to the 
for this timely publication. 
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WEALTH OF*‘INI).’ 

‘‘Ji^ia the rfiine of wealth!! It haS wonderful natural resources, whether 
agricuhur»l^ninerai, or industrial, but they are to a great extent d^>rniant. “It has 
CQal of an Excellent quaiity : it has fine petroleum, large quantities of timber and 
charcoal: it has iron, of a purity that would make an English iron-master’s 
mouth water, spread wholesale over tlic country in most pla#es to be had by 
light quarrying ^over llie surface : it has chrome iron capable of maki*g the finest 
*l)amascus blades, mauganiferous ore, splendid hematites in profusion. It has 
gold, silt^r, antimony, tin, cRpper, pluml)a,go, lime, kaolin, .gypsum, precious 
stol#es,,asboslos f soft wheat, equal to the finest Austialian, liard wlieat, equal to 
the finest Kabanka. It lias food-grains of every desctqitiou : oil-seeds, tobacco, 
tWl, coffee, cocoa, sii.gar, spices, lac, dyes, cotton, jute, licmp, flax, coir, fibres 
of every descrijiliou ■ ui fact, products loo numerous to mention. Its inhabitants 
are fru,gal, thrifty, industrious, capable ol .great physical exertion, docile, easily 
taught, skilful in any work re(|uirin.g delicate manipulation. Labour is absurdly 
cheap, and the soil for the most part wonderfully productive." 

.SiK Gtiii.FORii Moi.k.sworth, K. C. I. E. 

“Were India wliolly isolated from] the rest of the world, or its mineral 
productions^irolected fiom competition, there cannot be the least doubt that 
sh^ MW-uhl lie .*lilc, finm within her own boundaries, to supply nearly all the re- 
quifemeiits of a highly civilj-'ed community." 

• • Ball’s “ Econojiic Gf.ol^gv of India.” 

“There are also available in India millions of potential horse power, in the 
form of water flowing from the mountain ranges, capable of being converted into 
electrical energy at generating stations near the hills, and convey ed with slight 
loss to cenlies even at very great dtstances, where it can be uliU/.ed for Indus¬ 
trial puriioscs. There is plenty of capital In India.’ ’ “ India in jioverty !! Midas 

stj-ving* mid heaps of gold docs not afford a greater paradox ; yet liere, we have 
India, Midas-lilie, starving in tlie-midsl of untold wealtli.” 

• Sir Gi'ii.ford Moliisworth, K. C. I. E., 

TEE ECONOMIC PEQBLEM OF THE DAY. 

“The desire to see the country economically independent will tjot be 
accomolished fey meiely patriotic demonstrations against foreign goods. Theit im¬ 
portation can be prevented only by the manufacture iTi tliis country materials of the 
^ame quality aF lower rates or of better materials at the same price. To do this 
enterprise is wanted more than self-sacrifice-enterprise on the part of students ' 
willing to lake up technical subjects instead of law, philosopRy and literature^ 
'^tntarprise on the part of capitalists ready to invest inlelli.gently in indflstries now 
t.txed by borrftwed capital.” . 

“ Our poverty is not in material, but in men capable of<urning t^ie natural mate¬ 
rial into the finished iK^thiCt. We want more than Government prci*'ision for ^clini¬ 
cal scholarships : we want a reformation in the tastes of our studeqts ; we want 
them to learn that the man with technical dexterity is of more use to the country" 
than the writer of edit®rials or the skilful cross-examiner; thatjRpplieddicIence 
now belongs to the hightest caste of learning, and is a wortliy fii^d fof ,fhe 
^Ijility we can obtain,’* 



• As' far as our mineral resources are concerned, there is unlimited rodm 
for profitable eRterprise : the country is sufficiently endowed by Nature, not only 
to dneet its o.wn requirements, bit to take advantage of its central position'for 
competing with_others in the Indian Ocean markets; bui.until we find the chemi¬ 
cal, metallurgical End methanical workshops as attractive to our hifh-caste 
student* as the class-rooms for law ai)d literature now are, the cffy of, Swadeshi, 
no matter how wf)rlhy*the sjjirit it emb-'dies, will remain but an empty word." ^ 

T. H, Hoi.i.ANn, F, R S, 

Dlrcdor-Gentral <>/the GeotogkaJ Stirver nf India. 

, 0 . ^ 

“ The material progress and redemption of India lies, to my mind, piimarily 
in industry, secondarily only, in politics. 

Progress in politics is bound to follow on the heels of m.rterial. progres.s. 
It can never come as an antecedent. To the man who has lo simggle year in 
and year out to gain daily bread for his familv and for himself, it mailers little 
under what form of (lovernment he live.s." 

‘Tf we believe that the salvation of ndia lies in the mill and in the farm 
rather than in the forum and the lectiire-liall, it is incumbent tqion each one of 
us lo do what in him lies to improve the conditions and methods of agiiciilture 
and handicraft." - j 

]. ^fb^K. Simpson, I. C. S., 

At the Industrial C.onfe) ence, Benares, tone;. 

“ Our industrial condition in the present day is lamentable, but it is not hop¬ 
less, \V’'e have to face a severe, and in some respects an ime(|ual, competition, 
but our future is in our own hands if we face our dilliculties like men." 

“ We are beset w ith grave difficulties but we have no reason to despair. 

In the first place, w'e have lagged buliind, and have to recover lost ground. 
And in the second place, we have to run the race with the triple disadvantage 
of want of modern industrial training, want of capital, and want of control over 
our own fiscal legislation. 

I* mention these difficulties not to discourage you but becau.se we have to 
Jace and conquer them. Few' countries on earth would have succeeded under 
these difficulties, but I have faith in the capacities of our nation, in the patience' 
Ind skill of our artisans, in the adaptability of our race to new methods, in the 
rejources of this wAnderful land and in the advantages of cheap labour. 1 have 
been sometfiing of an optimist all my life ; I think it better to fight and to fail 
than not.to fight at all; but in this industrial movement, 1 believe we are destineil 
to fight and to conquer." • 

■ R. C. Di'tt, C. I. F.., 

President of the First Indian Industrial Conference. Benares, /poy. 



PART I. ' 

AGRitDLTUp AND ECONOMIC RRODUCTS 




TljE* IN I’ERNATK )NAL 
INSTITUTE(^F A( ;RieT’L'I'l RE 
OF INDIA 

Early in 1905 the Kiiiy of Italy 
took the initiative for the establish¬ 
ment of an International Institute 
of Aj^riculture. The fcHowiiif^ 
nations, among others, have Signi¬ 
fied their adhc,rence to the scheme: 

- Amevlca, France, Japan, Russia, 
I#enmark, Switzerland, Holland, 
Spain, Portugal, Servia, and 
Argentina. The aims of the 
Institute are twofoUi. Its first and 
main service will lie within the 
field of^the economies of distribu¬ 
tion. It is pointed out that _most 
of the stgple products oi the soil 
have a world-wide market. The . 
prices of such commodities are 
dontinually varying from a number 
of unseen causes. The condition 
of the crops in any single country 
*will affect the prices in every 
maAet in the world. Each 
^odtracting. Government engages, 
to’ adopt a uniform and adequate 
system of gathering and reporting 
crop statistics. Such knowledge, 
obtained, not from , speculators, 
whose ijiain interest is to influence 


the market, but on official 
authority, would not only ensure 
a more economic distribution of 
the staple products—wheat, cotton, 
etc., but would furnish a sure 
ami automatic means of fixing 
jirices according to supply and 
demand. d'hough it is not 
apparent that Great Britain has 
yet given her accord to the scheme, 
it is to be hoped that with our 
great wheat producing interests 
we will fall in with the scheme. 
The authoritative statistics 
gathered by the Institute should 
be of the greatest use to Indian 
'agriculturists in bringing the 
wheat production of the world 
under review. 

SIR WILLIAM CROOKES ON 
OVER POPULATION I'H 
WESTERN COUNTRIES AND 
WHEAT AND COMBINED , 
NITROGEN 

. • 

It is now more than five years 
since Sir William Crookes uttered 
a warning note that the pojpuia- 
tidn of the world is increasing so* 
rapidly that the supply of^vheat 
will shortly not be suflicient«tQ 



feed a. “When provision shall 
have been-made, if possible, to 
feed 2j0,ooo,ooo units likelv to be 
added to the btead-eafingjiopula- 
tions by 193:1., whpre can be grown 
the additional 330,000,000 bushels 
of wheat rcquiijed ten years later 
by a hungry world ?” While the 
staple food of Europeans is wheat, 
wheat it its turn requires food, and 
the food, without which it cannot 
grow', is combined nitrogen. Now 
soil contains nitrogen In the form 
of nitrates ; as also certain plants. 
Another source of combined nitro¬ 
gen is sewage ; but we have 
embarked on a course of water 
carriage for the elimination of our 
sewage from towns ; and this 
precludes the economical use of 
its nitrogen for manurial purposes. 
Whether this policy is right is 
open to grave doubt ; but of the 
fact that we have decided on that 
policy there is no question. “When 
Lord Rayleigh showed, now eleven 
years ago, that atmospheric nitro¬ 
gen is denser than nitrogen 
produced by chemical means from 
one of its compounds, he and Sir 
William Ramsay showed that the 
« cause is to be traced to the exis- 
t> fence of a gas in air, heavier than 
ijitrogen^to which the name of 
argon was given. To prepare 
argon in quantity it w?as necessary 
to remove thet nitrogen ; and a 
process, depending on the rapid 
abs^ption of, nitrogen by the 
magnesmm, was employed. 


and it proved to be the most con¬ 
venient for the object in view. 
There are two practicable ways 
of causing this mtrogen^o enter 
into combination. TJ.e'first is to 
absorb it by some metal, or 
by some metallic absorbent ; the 
second to cause it- to unit» with 
oxygen and to absorb the com¬ 
pound In alkali. An ingenious 
suggestion has been, made by 
Profes.sor ('luye, of Geneva, namely, 
that both the proce.sses should be 
worked in concert fer it would 
then be possible to provide chiefly 
pure nitrogen for the former pro¬ 
cess and rich oxygen for the latter. 
The present sourceof combined 
nitrogen is sodium nitrate or 
“Chilli saltpetre it is found on 
the eastern slopes of the Andes in 
a narrow zone barely two miles 
in breadth. The present export 
is about a million and-a-half tons 
a year, valued at £16,000,000 ; it 
is doubtful if the deposit will last 
beyond the year 1950. Combined 
.nitrogen is also procured in large 
^quantities by passing through 
water the gases from coke furnaces. 
But the.se sources are limited and 
if wheat is to be grown^ in sufficient 
quantity to supply food for Western 
nations, the artificial production 
of nitrates is an absolute necessity. 
Its achievements prevent the 
threatened suppression of the 
wheat-eaters by the rice-eaters and 
maintains the supremacy of Wes¬ 
tern civilization. 
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THE APPLICATION OF 
SCIENCE TO AORICLILTURE 

i 

FIXATION OF nitro(;en 

. *• * _ • 

A hifjhly^ interesting and 
instructive lectftre was delivered 
recently hy Mr. J.» B. (It.thrie 
before the Sydney University Ex- 
tetKion Board, on the application 
of science and of scientific 
method to afTriculturc, which is 
published ire January number of 
, the “Agricultural Garette” of 
New South Wales, from wh'ch 
we quote thj; following remarks on 
tKe fixation ^f nitrogen etc., 
whiJh may prove of ir^terest to 
some of our readers: — 

Amory; special questions the 
study of which has resulted in 
• most important advantages to the 
growth of agriculture is that of 
thei plant’s supply of nitrogen. 
We owe the solution of this ques¬ 
tion to the^cience of hactA'iology. 
It had long been known that the 
addition to sterile soils of relative¬ 
ly small quantities of other soils 
was capable" of rendering the 
formei fertil^. This was found to 
tie accompanied by an increase 
,in tCe amount of nitrate (salts of 
nitric acid). The discovery by 
Pasteur of organisms inducing 
different kinds of fermentation 
showed the way to a rational 
understanding of this pjhenomenon. 
^asteur himself surrpised that this 
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gain in nitrates was brought about 
by the development of micro¬ 
organisms. In 1878 Schdloesin^ 
aixl Muntz fn Fraftce ‘were able 
to prove that thi? w^s the case, 
and that certain nitrifying organ¬ 
isms were capable,of converting 
ammonium salts in the "Soil into 
nitrates. 'I'hcse organisms were 
isolated by Winogradsky, who 
separated two distinct groups one 
of which converts the ammonium 
compounds into nitrites, while 
the second carries the oxidation a 
stage further, and produces 
nitrates. 

The question whether plants 
are able to absorb the nitrogen of 
the air directly by means of their 
leaves was, for a long time, a 
vexed one, and nearly every 
investigator • f distinction gave 
his attention to this subject. The 
question can hardly be said to be 
definitely cleared up to-day, but 
the theory now accepted is that 
plants do not absorb nitrogen by 
means of their leaves, but that 
one class of plants, the iegumi- 
nosae, have the power of assimilat- 
ing by means of their roots,* Jhe 
free nitrogen contained in the 
interstitial air within the soil. , 
The German chemiists, Hellriegrel 
and Willfarth, were the first to 
establish this highly iitteresting 
and important fact j,hd they, pro¬ 
ved that true assimilation was^ 
effected by the agency of bacteria 
inhabiting the roc^ nodufes of 
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^leguminous plants such as clovers, 
peas, etc. „ 

• These investigations have not 
only been' of i the very greatest 
value in enabling us to understand 
the principles underlying such 
operations as the rotation of crops, 
and to place them upon a systema¬ 
tic basis but they bid fair to 
indicate a means of directlv 
increasing the fertility of the soil 
by the direct application of the 
organisms involved. 

Many attempts have been made 
to prepare pure cultures of some 
of these nitrifying organisms, .and 
to inoculate the soil with them. 

Ti he most successful attempts 
have been with the root-nodules 
of leguminous plants. Professor 
Nobbe, of .Saxony prepared cultures 
of these bacteria, which were and 
are still on the market under the 
name of “Nitragin”. These have 
been used often with success for 
inoculating soil on which the 
host plants did not make good 
growth. More recently Dr. Moore, 
of the United States Department 
has prepared by a somewhat 
difienent process, cultures of these 
^ organisms, which it is claimed 
^ have produced the most remark¬ 
able results in.farm practice. It 
IS yet rather early to pronounce 
on the success or non-success of 
these cultures. They are being 
expei^mented with probably by 
every agricultural department or 
VSitatioA in the*evor!d. 
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The free nitrogen of the air can 
then be utilised directly by certain 
plants in the manner mentioned. 
The majority of cultivated plants, 
however derive their n.jtrr)gcn from 
nitrates and ammonium salts in 
the soil. A point of the very 
greatest importane.e to us is -can 
we by any means reproduce arti¬ 
ficially this nitrogen absorption? 
Can we conc'crt atmospheric nitro¬ 
gen into a form in which it can 
be absorbed by the plant? The 
importance of this cpiestion is 
enormous, for nitrogen is one of 
the substances which is absolutely 
essential to plant growth, and is 
one which most crops (legumes 
excepted) have a difficuHy in 
utilising m the form in which it 
is present in the .soil. It is, there¬ 
fore, continually applied m man¬ 
ure. Substances like stable man¬ 
ure, blood, bone-dust, sulphate of 
ammonia, and nitrate o,{ soda, 
owe their efficiency to the nit.o- 
gen they, contain. But, nitrogen 
is a ver\f difficult substance to 
catch and force into combination 
with other elements. In the air 
as you know, it exists in the free 
state, and it is characterised by a 
highly aristocratic exclusiveness,— 
a strong disinclination to mix 
with socially inferior elements,—‘ 
a characteristic which is so 
m.arked that even when it has 
been coaxed into combination- 
such, for example, as nitro-gly- 
cerine, nitro-cellulose, picnic acid. 
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etc.,—it liberates itself on the 
slightest provocation with violent 
explosion. On accounj of this 
■ aloofnessf" it hns not yet been 
possible’ fj>**clevise a means by 
which atmospheric nitrogen can 
be made to combine readily and 
cheaply in such a form as to be 
available , for plant-food •.\ hen 
applied*to tbc soil. 

•Recently, howevi i, wliai looks 
like a possible solution of the 
question has been discovered. 
When air, fr«m which the oxygen 
has been removed, and which mav 
be regarded as practically pore 
nijrogen, is^jcissed over clanneil 
Cctrbldj at a svhite heat, it com¬ 
bing, forming a compound known 
as* calcium cyanide. This is a 
fine black powder which is de¬ 
composed by water into anirncmla. 

I'lie crude cy'anide has been 
found to possess nianurial value, 
due no «louht, to the liberation 
of'ammonia b^' the soil-niois,tnrc. 
'I’oo few e.xperinients haw as j'ct 
been tried with tliis substance to 
settle the points .s to whether it 
*is likel/to be an effective substi¬ 
tute for sulplrate ot ammonia. 

J)r. Hall, of the Rothamstead 
station, has reported a trial with 
,mangels, swedes, and mustard, 
fle reports that the trials do not 
warrant any definite conclusion 
as to its comparison with sulphate 
of ammonia for example, but finds 
it to be an effective .nitrogenous 
(j^anur^.* But even, if we have 
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not yet got the desired subsftince* 
there,is little room for’doubt that 
experiments along this' lin’f wilf 
result in tfie preparation of a 
cheilp fertiliser from, the practi¬ 
cally linjitless e.spanse of air. 
English people will be pleased to 
hear that there is already* a com¬ 
pany', connected with the Cyanid 
(leselschaft in Berlin, where this 
substance is being prepared--at 
present, only at the rate of about 
one ton per day. 

Another method by which at¬ 
tempts are being made to obtain 
a cheap supply of nitrate from 
the air is by means of electricity. 
As you are aware when air is 
“sparked,” nitric acid is formed 
by the direct union of the nitro¬ 
gen and oxygen. This happens 
always in th neighbourhood of 
electrical machines, and during 
storms the flashes of lightning 
cause this combination; .so that 
the air during a thunderstorm 
always contains small quantities 
. of nitric acid. Attempts are being 
made to utilise this action on the 
manufacturing scale, converting 
the nitric acid so formed ’itito 
nitrate ot soda. 

The solution of this problem 
issiiiqily a questiorf of cheapening, 
the unit cost of the electric cur¬ 
rent. Sir William Crobkes has 
calculated that if t^^ cost ^ould 
be reduced to x-i’jd. per Board of 
Trade unit, what is i^uite possible 
when large natural sources 
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^poww like Nia/jara are used, the 
cost of nitrate of soda need not 
!>e more than £5 per top. (Ip to 
now it has nof’ been" possible >to 
manufacture “electric nitrate”nt n 
rate to compete with the natural 
nitrate of soda, 


A correspondent writes in the 
Madras Mail Since I last 
wrote on this subject particulars 
have come to hand of a lecture 
delivered at the Royal Institution 
in London by I^rofessor Sylvanus 
Thompson, on “Fdectric Produc¬ 
tion of Nitrates from the At¬ 
mosphere, The lecturer referred 
to Messrs. Birkclande and Eyde’s 
enterpri.se in Norway and thus 
described the process of manu¬ 
facture : “In a special electric 
furnace, an alternatinjj electric 
arc was produced at between 
3,000 and 4,000 volts, and was 
formed between the poles of an 
electro-magnet which forced it to 
take the shape of a disc of roar¬ 
ing flame, four or five feet in 
diameter. Ordinary air was blown 
thrpiigh the furnace, and emerged 
^ charged with nitrous fumes, the 
j sapidity with which the product 
was removed from the sphere of 
operations being an important 
elemeht. "The nitrous fumes were 
collected, allb^wed time to oxidise 
^still further, and then absorbed in 
wat^r-towers or in quicklime. 
|*xperiraent •showed that the 
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nitrate of lime produced was as 
good a fertiniseras Chilli r salt¬ 
petre. That it can be produced 
on a commercial scaljf.is due, 
to the special cor/ditions in 
Norway, where it is estimated that 
electric power can be produced 
at about a fortieth of a penny 
per u.iit. The lecture was 
illustrated with a large number 
of slides illustrating the Birke- 
land-Eyde factory at Notodden 
and the research station near 
Arendal, and the peculiar form 
of electric discharge used was 
shown by a model apparatus sent 
from Christiania. 

They have also a method of 
fixing the nitrogen of the ai- in 
(lermany, known as the chemickl 
process of Professor Eschweiler, 
of Hanover. This, it is said, is 
also being adopted in England, 
and consists in pa.ssing a mixture 
of air and steam over peat in slow 
combustion. The steam is de¬ 
composed, the hydrogen combin¬ 
ing with the nitrogen of the air 
and of the peat to produce 
ammonia. This is taken* up by 
.sulphuric acid, forming sulphate 
of ammonia, and it is claimed 
that enough can be produced at 
moderate cost to avert a fertiliser 
famine for a long time. 
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SOIL INOCULATION WITH 
NIJROGEN-FIXING BAC¬ 
TERIA: A-WONDERFUL 
^DISCOVERY-i 

HISTORY .OF RFVELOPMENT 


One of the greatest triumphs of 
modern Chemistry is I he prepara lion 
of a poivder to ^enridfi barren soil. 
Thanks to the researches of the 
Bcftanical Department of the 
United States, the land-holders 
have been supplied with such 
powders arfd, by a process of 
vaccination, they are obtaining 
from what was barren soil Iteavy 
crops. A German of enquiring 
miijd 'lay be .aid to be the father 
of tTie new discovery, .i'e solved 
the mystery why certain plants 
enrich ‘the land, while others 
exhaust. He found that peas, 
beans &c., obtained their nitrogen 
food, not froi . the nitrates in the 
so^l but*from the ficc supply ii 
the air. He also discovered ' that 
these plants absorbed much more 
nitrogen than they could use and 
left the sitrplus in the soil. That' 
is, beans, peas, alfalfa, clover, put 
hack into the mother-earth what 
*ct»rn and whe:!*- grains remove. 
Aftor much labour he isolated the 
^itxogen-fxing-bacteria. He suc- 
ceasded in breeding and colonising 
the germs, and then proceeded to 
put them on the market. They 
failed, however, to produce the 
desired results. • 


At this point the inve.ntive 
genius of an American, Dr. George* 
T. Mfore, came to the rescue, ant^. 
saved the djscover^: by giving it 
just the practical value it had 
lacked. Dr. Mobre ik in charge 
of the Laboratory of Plant Physio¬ 
logy of the Department of Agri¬ 
culture, and a widely known 
practical botanist. He developed 
a permanent type of bacteria in 
his laboratory, possessing five or 
ten times more power to fix free 
nitrogen than the original germs 
had possessed. The bacteria had 
gained strength, vigour, and self- 
sacrifice, and when turned out of 
the laboratory, prospered like all 
healthy bacteria. Dr. Moore also 
discovered that by using some 
absorbent, like cotton, a small 
piece of which will soak up 
millions of the organisms, and 
then by allowing these cultures to 
become dry, the bacteria can be 
iient to any part of the world and 
yet arrive in perfect condition. 
Packets of the bacteria have been 
sent to thousands of American 
farmers with directions for use. 
A solution of water and mineral 
salts is .prepared, and with ^his 
solution the seeds are moistened. 
To inoculate the.soil the farmer 
is advised to wet a quantity orf 
dry earth and then spread it.thinly 
over the field exactly as if. using 
a fertiliser. Enoiifeh gernV are 
sent in each little package to 
inoculate seeds for* fropi eifc tp 
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four ficVes. The package can be 
'carried in your pocket, and yet 
.^oes more work than severaF" cart¬ 
loads 'of fertiliser. U costs the 
government less than four cents a 
cake, or less 'than a cent an acre, 
and saves the farmer thirty or 
forty dollars, which he would 
have to spend for an equal amount 
of fertilizer. Different cultures are 
sent for different crops. 

The results of the experiment 
have been thus described by an 
American paper:— 

“Two patches of hairy vetch, 
grown, side by side under precisely 
the same coditions, yielded crops 
as follows: uninoculated patch, 
581 pounds; inoculated patch, 
4,501 pounds—an increase of more 
than eight times. Crimson clover 
under similar conditions yielded 
uninoculated, 372 pounds ; inocu¬ 
lated, 6,292 pounds- an increase 
of nearly twenty times. Cotton 
planted after an inoculated crop 
of red clover gave an increased 
yield of 40 per cent. Potatoes, 
aftec, an inoculated crop yielded 
an increase of 50 per cent. The’ 
wheat crop increased by 46 per 
cent., the oats,3oo per cent., and 
the rye 400 per cent. It must be 
clearly lyiderstood, however, that 
only . leguminous plants—beans, 
clover, alfalfa,* peas, lupin, vetch, 
•etc.—are directly benefited by 
the nkrogen-^xing bacteria.” 

*' , 


Here is a discovery which 

should proVe salvation to fndia. 

We have millions’ and million* 

of acres of land which a-e barren 

and produce nothinj^^ J 3 y means 

of this powder, food for millions 

may be produced in these lands 

and starvation driven from the 
1 

countcy. 

INOCULATION OF LEGUMES 
AND THE AMERICAN 
DEPARTMENT OF 
AGRICULTURE 

A bulletin on “Soil Inoculation 
for Legumes” has been issued by 
the American Department Oi Agri¬ 
culture, setting forth the resujts 
of elaborate investigations in the 
subject made by Dr. George, T. 
.Moore, Director of the liureau of 
Plant Industry. The introduction 
of “Nitrogen" in Germany a few 
years ago gave rise to hopes 
which were not realised, and Dr. 
Moore set to work to ascertain 
the cause of failure, and to remedy 
it, if possible. The character of 
the root-nodule organisms which 
fix atmospheric nitrogen was 
patiently studied, and it was found 
to be a true micro-organism,, ex¬ 
isting in three well-defined stage.s, 
These nodule forming bactena 
have the property of “fixing” 
nitrogen in the soil in contact 
with the root of the leguminous 
plant, and of thus, in effect, 



manuring the root. The actual 
chemical and biological* processes 
are a matter of some theoretic 
dispute, ^ough it seems* probable 

that tile baclLih; are animated 

• *• 

by jno benfevolent intention, but 
pierce the root of the plant in 
search of caJio-hydrntcs, while 
tlie plant retaliates on thejn by 
absorbing’thei'.i ;uid t*lie nitrogen¬ 
ous food they bring. What is 
more important to the agricultur¬ 
ist is a knowledge of the best way 
of applying these preparations of 
bacteria to tfic plant ami to the 
soil. Instead of a different organ¬ 
ism being required for each kind 
of • leguminitiis plant, as assumed 
by ^Gf-rman *nvestigators. Dr. 
Moore's c.spcrinients U'fi to the 
conclusion that.there is only one 
species named Preudomnnas radic- 
icola. The difference in the in- 
' oculative power of organisms 
from different legumes is attri¬ 
buted to slight physiological varia¬ 
tions, which ctin be broken down 
easily by cultivation. 


“Nitragin”, as the bacterial 
fireparalion is commercially called, 
in the earlier stages of its prepara¬ 
tion and application was found 
k^nhe Germans to produce results 
good,, bad, and indifferent. The 
pjeparation was expensive, and 
sornetimes difficult of application. 
The United States Laboratojjr of 
Plant Physiology has now found 
a thoroughly practical and satis- 
^factory method of plartt inocula¬ 


tion, and it is distributing ‘cultures’ 
of the nitrogenous liacteria to 
farmefs all over the Uni ted States.*" 
They have found tltet these bac¬ 
teria can support a good deal of 
drying. They therefore saturate 
absorbent cotton in a liquid cul¬ 
ture of the bacterial orgaoism. In 
this way millions of bacteria are 
held within the cotton, and after 
this is carefully dried out they 
remain dormant in it. They are 
thus distributed to farmers, and 
the bacteri.a can be revived by 
putting the cotton in water before 
placing it in contact with the 
seeds that are to be sown. The 
water used for reviving the 
bacteria also has some preparation 
so that it will better support the 
bacteria than other organisms. 
For this purpose the department 
distributes small packets of nutri¬ 
ent salts with the cotton culture. 

During the two years ended in 
Movemher last about 12,500 
packages of it were distributed 
among farmers by the Department 
of Agriculture. From these men 
*2,502 reports have been received, 
and more than half state that^a 
definite increase has resulted, 
while most of the rest attribute 
lack of success to the presence of 
the necessary organisms ih their 
soil or to bad seasons, poor seed, 
weeds, or some other ^^dis- 
advantage. 
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DR. MOORE’S PATENT 

An es'teerfied correspondent 
writes:—As a good deal of 
interest had been aroused by the 
description of, the newer methods 
evolved ■ in America for the 
application of Nitrogen-fixing 
organism as manures in the 
“Century Magazine” and else¬ 
where, I venture to think the 
enclosed copy of the llnitcd States 
Patent which the discoverer has 
taken out may he interesting to 
your readers. I send it along m 
case you think it might be worth 
publication :— 

United State Patent Cffice. 

George T. Moore, of Washing¬ 
ton, District of Columbia. 

Process of preparing for 
distribution organisms which hx 
atmospheric Nitrogen. 

Specification forming part of 
letters patent No. 755, 519, dated 
March 22, i<)0/\. Application 

filed May 4. 1903. Serial No. 
155,695 (No specimens). 

To all whom it may 
cpricern:—Be it known that I, 
George T. Moore, a citizen of the 
United States, residing at 
Washington, • in the District of 
Colunibia, have invented new 
and' useful improvements in the 
profess of preparing for distribu¬ 
tion organisms which fix or gather 
atmospheric Nitrogen, of which 
t|»e followii^ is a specification:— 


This application is made under 
the Act of*March 3, 1883, Chapter 
143, and the ■ invention herein 
described and claimed, if<patented, 
may be used by the. Government 
of the United States or any of' its 
officers, or employees in prosecu¬ 
tion of work for the Government 
or hy any other person in the 
United States without the payment 
to me of any royalty thereon. 

The invention relates to the 
process of growing these organisms 
and preparing them for distribu¬ 
tion. 

The invention has for its object 
the production of more highly 
effective organ is,ms ' and their 
distribution in a form preventing 
dcteriora'‘tfon and easily appPed 
in agriculture. All work that has 
heretofore been done in thC cultiva¬ 
tion of nitrogen-gathering roof- 
tubercle organisms for use in 
agriculture has been done in 
culture media containing either 
decoctions of th‘e leguminous 
plants, from which these specific 
organisms in each case were 
obtained, or in media containing 
some other available form of com¬ 
bined nitrogen not free or atmos¬ 
pheric. When there is available 
combined nitrogen in the medium, 
the organisms instead of depepdirjg 
solely upon the ‘ atmospheric 
nitrogen for their nitrogen-supply 
draw upon the nitrogenous 
materials of the culture medium— 
such, for'example as proteids,. 
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nitrates, ammonium compounds, 
etc.—for which reason they do 
not develop their full nitrogen- 
gathering power and rapidly 
deterio’tate.,^ • 

Py my’process tlpe organisms 
are first obtained from the tubercles 
or swellings «n the roots of the 
leguminous plants- such as clo¬ 
vers, cow*-peas» beans, &«.. After 
the tubercles arc thoroughly 
washed and surface sterilized in 
the ordinary ways the interior 
of the tubercle is cut out under 
sterile conditions and mixed in 
a medium consisting of water 
containing about one per cent. 
cOmmerciai agar-agar, about 
ong i'en cenl. maltose sugar or 
cjnc-sugar, (the formur-iieing the 
better^ aboufo2 to ’05 per cent, 
magnewum sulphate, and about 
o'l per cent, monobasic potassium 
phosphate. This solution is made 
up in the ordi ary way and steriliz- 
ir^ according to ordma ry baeterii.- 
logical processes, ft differs from 
ordinary culture media for bac¬ 
teria only in the absence of a 
source of combined nitrogen. The 
agar may be varied above or 
below the amount suggested. The 
.maltose or« cane-sugar may be 
incifased to ten per cent., the 
jm^nesium sulphate to one per 
c^nt., the "monobasic potassium 
to two per cent., or the aniounts 
may be lowered below the quan¬ 
tities first mentioned. In the 
latter case, however, the food 


materials are more quickl3t used 
up. The organism multiplied 
as loifg as the materials in solu^ 
tion are npt exlf^usl^ed. -Other 
compounds may be used as sources 
of magnesium, * potassium, and 
phosphoric acid. Although I 
usually leave nitrdgen out of the 
culture medium at this stage, its 
absence is not essential, as the 
object of the first step is simply 
to separate the organisms into 
pure cultures free from mold or 
other contamination, the process 
of separating out in this fashion 
being familiar to all bacterio¬ 
logists and in common use. They 
grow best between 20 and 30 
centigrade and light or its absence 
is immaterial. When pure cul¬ 
tures are thus obtained, the 
organism is transferred imme¬ 
diately, or after several weeks, if 
desired, by any of the bacteriolo¬ 
gical transfer methods in use to 
•water containing about one per 
cent, cane-sugar or maltose, (the 
latter being the better,) about 
•02 to ‘05 per cent, magnesium 
sulphate, and about o'l per cent, 
monobasic potassium phosphate, 
or equi\4alent sources of magnesi¬ 
um, potassium, and phosphorus, 
as in the case of the first-described 
medium. The quantities used 
may here also vary, ^as .stated 
above; but the pej; cents, given 
have been found *to be th 4 most 
favourable for growth under ordi* 
nary conditions. C^e cubi»centi- 
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meter of the culture will suffice 
ifor fmpregnating one hundred 
liters of the fluid. Any kind of 
container or vessel that can be 
easily cleaned will serve for this 
purpose; but Brlenmej'er flasks 
are best where small quantities 
are to be cultii^atcd under anti¬ 
septic conditions. In this solution, 
which should be kept between 
20 deg. and 30 deg. centigradem 
in light or darkness, as desired, 
the organisms increase very rapidly 
and have to obtain all of their 
nitrogen in the free state from 
the atmosphere or from the at¬ 
mospheric nitrogen in solution in 
the medium. This liquid culture 
solution, even when in large 
quantity, will in a few days be¬ 
come milky in appearance by the 
presence of immense numbers of 
the developing organisms. The 
water containing the organisms, 
where direct use is desired, is 
then sprinkled upon .seeds or soil; 
but for the purposes of preserva¬ 
tion and distribution the follow¬ 
ing steps are taken: Absorbent 
cotton or other equivalent material 
is dipped into the water contain¬ 
ing’ the organisms or the water 
containing the organisms is sprink¬ 
led upon the cotton or other 
material,and the same thoroughly 
air-dried in a chamber free from 
dust or contamination by molds. 
The jurying IS facilitated by forcing 
A current of air through the cham¬ 
ber by aspiration through sulphu¬ 


ric acid, potassium^ hydroxid,,Cal¬ 
cium hydsoxid, sodium hydroxid, 
or any of the other ordinary 
materials o.sed in laboratories for 
drying. In this dry form the organ¬ 
isms may be .kept indefinitely with¬ 
out deterioration or change and 
may be safely, easily, and cheaply 
tran.sported to any distance, cither 
through the mailg or otherwise. 
In using the organisms preserved 
as above described the dry absor¬ 
bent material containing them is 
simply dropped into a water solu¬ 
tion of the same composition as 
above described. Where the pur¬ 
pose is to treat .soil or seed, it is 
necessary to observe strictly anti- 
ceptic precautions. Ordinary cl.ean 
vessels 01 tubes may be used, 
simply protected from dust and 
ordinary well-water or rain-water 
is used in making the culture 
solution, as the amount of nitrates 
or ammonia which such waters 
ordinarily contain docs not inter¬ 
fere with the vitality of the organ¬ 
isms at this stage of the process. 
The temperature and light condi- 
tion.s should be as previously 
stated. In from twelve to forty- 
eight hours the organisms will 
have inc'rea.sed in the water cu!-. 
ture as in the first instance. ^ At 
this stage in order to stimulate^ 
a very rapid division of the ba,c- 
teria about one per cent, phos¬ 
phate of ammonia is added to 
the culture solution. The quan¬ 
tity of liquid culture that may 
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be 'thus obtained is limited 
only foy the amount of water used 
containing the sugar, magnesium 
sulphatp^nd potnssium phosphate 

or othEr •equivalent sources of 

• • 

ma*gnesium potassium, and phos¬ 
phorus, as above described. After 
thus obtaining khe liquid culture 
it is then qecessary oijly to spt'nkle 
the seeds or soil'to be treated with 
wajer containing the organisms 
and then dry them in the ordinary 
way to facilitate planting. 1 he 
propagation ^f the bacteria should 
not he continued longer than 
twelve to fortv-cighl hour.- .after 
the addition of the phosphate of 
aitimon'a ; otherwise they will 
deteVorate in nitrogen-fixing 
pokver,- as previout.ly 'e-xplained, 
and organisms thus stimulateel 
.shoukl he used only for seed or 
soil impregnation and for preserva¬ 
tion or distnhntion. 

hjaviiijk thus descrihed mv 
Invention, wlytt T claim, and 
desire to seture hv T.etters T* itent, 
is 

, The process of preparing 
for distribution nitrogen-gathering 
organisms, which consists in 
rgefistening f!uir''blc absorbent 
mategal v/ith a solution in which 
•i^ch^organisms are suspended, .\nd 
afterwards thhroughly drving the 
material substantially as herein¬ 
before described. 

In testimony whereof I have 
.signed my name, to thiS specifica- 


15 ] 

tion in the presence of two’subs-i. 
cribinir witnesses. * 

Witnesses; Gf.jrgf^T. MoORE. 
A. F. Woods. 

Geo*. P. HeCabe.* 

• 

LATEST PROCESS OF EX¬ 
TRACTING NITROGEN FROM 
I'HE ATMOSPHERE BY 
ELECTRIC POWER 


INVENTION OF NORWEGIAN 
ENGINEERS 

Some twelve or eighteen months 
ago the Insufficiency of nitrogen 
in Ceylon soils was much emphasi¬ 
sed, and as nitrogen is an essential 
constituent of plant food the pos¬ 
sibility of securing it from the 
atmosphere was much discussed. 
Crotalaria, firoundnuts, Dadaps, 
and Albir.zias were on every 
planter's lips. They are still in 
many planter’s tea-fields ! and it 
is said, claim from many a busy 
V. A. “the passing tribute of a 
sigh.” Be this as it may, the fact 
•remains that cultivators in Ceylon 
have still to buv the manure their 
crops neefl and one of the greatest 
problems, as far as the agriculturist 
is concerned—the • discovery of 
some cheaper form of nitrogenous 
manure—still remains unsolved. 
The nitrogen exists it> abundance 
—in the air. A column of’air 
resting upon one square mile ,of 
land it is calculatiti confains 
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,suffidient nitrogen to supply all 
the farmers in the world ^ for 50 
'or a 100 years. It is a process of 
extraction sufficiently economical 
to permit the prpduct to be 'sold 
at a reasonable price, that is now 
wanted. At Ir.st we .seem to be in 
sight of a solution. Two Nor¬ 
wegian engineers, it is reported, 
after several years of experiment, 
have evolved a particular type of 
electric flame which effectively 
combines the oxygen and nitrogen 
in the atmosphere so as to produce 
nitric acid, and certain salts of 
nitrogen. They began work on a 
small scale in June 1903, with a 
t\'enty-horse-power engine, but 
they succeeded so rapidly that 
within a few months they moved 
to another site, where they were 
able to obtain electric current up 
to a thousand horse-power. After 
another move they established 
themselves last May in the neigh¬ 
bourhood of Notodden, in close 
proximity to a waterfall, which 
will yield when fiilly employed 
as much as 30,000 horse-power. 
At present they have three electri¬ 
cal furnaces at work, each 
employing seven hundred horse¬ 
power. The nitric acid obtained 
^ from the air' is passed into stone 
towers capable of holding forty 
cubic ihetres, or the rough equi¬ 
valent of fd^v tons. While the 
« ’ . . . ' 
chemical re-action is going on, 

, tferipus ga^es are given oft and 
«|he9e are ’subsequently treated 


with lime, thus securing deposits 
of calcium nitrite and calcium 
nitrate. The former product is 

the one which is of must value 

< 

for agricultural puejjcse's, being 
equivalent to the natural nitrktes 
exported from Chili. Nitric acid 
itself is, of courre, valuable for 
the ‘.nanufa.cture of any other 
nitrates for which there .may be 
a commercial demand. The .cal¬ 
cium nitrate is largely used in 
dyeing. Without going into de¬ 
tails, however, the injportant point 
is that these two Norwegian 
engineers have now shown that 
it is practically possible to lay 

hold of the nitrogen in the air 

* 

to apply it to agricultural.' and 
industrial' purposes. They hrve 
also shown that the process is 
commercially profitable, and they 
are hnding no difficult5' in obtain¬ 
ing the necessary capital to extend 
their business. An Imrqense field 
of future industrial activity is^hus 
opened up, especially fn countries 
where water-power is available. 

.\N INDTA-GOVERNMENT ' 
CIRCULAR. ■ 

Simla, April ^7,1905 
A correspondence has betn 
published for starting experiments 
in the inoculation of soil with 
nitrogen fixing bacteria in the 
various provinces. The circular- 
letter which has been, issued by 

' f ■. 
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Mr.’, Sly, Inspector Ueneral of 
Agriculture, runs as follows :— 

“I &ave the honour to make the 
following suggestions * for the 
starting^ of^ exj:^'imentB in the 
inoi:ulatiort of the • soil with 
nitrogen-fixing bacteria. 

(2) It is perhaps advisable in the 
first place to correct some popular 
errors in regard fo the possibilities 
of soil inoculation. The method 
can only be applied to leguminous 
crop and the .tdvaiitage, if any, 
to crops of cereals and vegetables, 
is derived "from the available 
nitrogen accumulated in the soi, 
bv such proceeding leguminous 
crop. The best result in .\merica 
has.be^ n-obtained bv inoculating 
ea^h kind of legume wiclf a culture 
obtained from its new nodules. 
Several • persons have obtained 
from America cultures tor clover 
and other crops th.at are unknown 
in the plains . ' India, which are 
us^ess for trial m ihi. country. 

It must be also remembered that 

» * 

the bacte.ia are '-pry susceptible 
of a change in their environment, 
tso that it is impossmle that cultures 
prepared in Ameru-a will be suited 
to the very different climatic 
•dViditions of’Ind'a. 

(3) » I beg to enclose a copy of 
•tjiie .patent describing the method 
of . preparatmn of cultures and 
to suggest the experiments should 
be started to isolate and culti¬ 
vate the nitrogen-fixing bacteria 

. of one or two of tRe principal 


leguminous crop of the pre^vinoe 
at any available laboratory. Pot-* 
cultui% trials could then be. madte 
to test the,result «in >6011 ‘(a) in 
which the same crop has often 
been grown anS (fe) in which 
crop has never been grown. In 
selecting the soils it should be 
remembered that inoculation 
would be of little benefit in any 
rich soil containing a large 
amount of available nitrogen. If 
these trials give promise of success 
experiments on a larger scale can 
then be started. Full information 
about the system is given in 
Bulletin No. yi, United States 
Department of Agriculture, Wash¬ 
ington. 

(4) Even when all the preli¬ 
minary difficulties are overcome, 
the limitations of the method 
must be recognised. The only 
purpose of soil inoculation is to 
furnish nitrogen to the plants in 
an available form, and it is evi¬ 
dent mat little benefit can be 
expected from inoculation of a 
soil in which organisms arc al- 
• ready abundant. The remarkable 
results in America have been ob¬ 
tained by the artificial introduc¬ 
tion of the neces.sary organisms 
into the soil, naturally devoid of 
them in which leguminous crops? 
h.ive not been previously grown. 
The growth of a leguminous crop 
in rotation for the purpose of* soil 
renovation is already so widely* 
practised in India t^at therf dofS 
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not seem mucTi scope for artificial 
inoculatiop.” 

GOVERNMENT EXPERIMENTS 
■ IN INDIA 

The new method of fertilisinja; 
land by inoculation with nitrogen¬ 
collecting bacteria as discovered 
by Dr. Moc're, of the United States, 
is being tested at Kunigal in the 
Mysore State in connection with 
the Government Stud Farm for 
horse-breeding. The imported 
lucerne seed ( Egyptian Alfalfa) 
which was obtained by the farm 
on Lord Kitchener’s recommenda¬ 
tion, gave a fair crop on first 
cutting, but failed to recover as 
quickly and to give equal crops 
with the local lucerne grown 
under similar conditions. 

AN OFFICIAL REPOR T OF 
THE BUREAU OF PLANT 
INDUSTRY, U. S. A. 

Experiments are now being 
conu'.icted in some parts of India 
with nitro-cultures. It may there¬ 
fore be of some interest to those 
so engaged to know what the 
’ United* States Department of 
Agriculture is doing in this con- 
neepon. The folio ving report by 

C 

KaH F. Kellermaun, Physiologist 
ii\ charge of the Labo "atory of 
■plant Phyoiology, and F. R. 


Robinson, Assistant in Physiology, 
Vegetablfe Pathalogical and Phy¬ 
siological Investigations, Bureau 
of Plant Industry, U.,, S. A., is 
worthy of careful styjdy. 

Introduction 

The method , of distributing 
pracilcally pure cultures of nitro¬ 
gen-fixing bacteria dried gn cotton 
has not proved entirely satisfactory, 
owing to varying conditions of 
air, during transit in the mails 
and to certain matters connected 
with laboratory technique. While 
the number of unsuccessful at¬ 
tempts to secure inoculation by 
users of cotton-cultures sent put 
by the Department of Agriculture 
is small*, it has been recogni^.ed 
that the methods of preparing the 
organisms and distributing them 
were open to improvements. 
Investigations have been under 
way for some time with a view to 
improving the methods folloiired, 
and a§ a result the Department is 
now prepared to send out 
bacteriologically pure cultures in 
small tubes hermetically sealed. 

The experiments carried on by 
the Department of Agriculture 
have demonstrated' the fact that 
by the proper use of practically 
pure cultures, the nodule-fosming 
bacteria are actually carried .into 
the soil. These bacteiia are able 
to form root nodules, and where 
other conditions are favourable, 
the inoculiftion thus brought about. 
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makes possible the growth of a 
legurwe in soils where it had failed 
previously from lack of^ bacteria. 
The original cultures used, how¬ 
ever, mhst^b* prepared with the 
utinost care and with a view to 
preserving or increasing their 
natural power o^ nitrogen fixation 
rather thap merely ta make ‘them 
grow ander favourable condi- 
tioijs. 

Dirf.ctions for usim; Cui.turfs 

The following directions will 
accompany the packages distribu¬ 
ted under this new plan ; 

I. To prepare the Culture-la- 
quid :—Put'one gallon of clean 
wat%r preferably iuke-warm rain 
waiter)-in a clean bucket or jar and 
add 3 heaping tea-spoonfuls of gra¬ 
nulated or brown sugar; then add 
the tablet contained in the small 
envelope No. r. Allow all to 
dissolve,, stirring with a clean rod 
or i^roon, if necessary. 

Carefully open package* No. 2, 
breaking -ft the top of the glass 
tube, being caref”’ not to spill 
*the liquid, and pour the contents 
into the solution. Cover the 
bvu;:ke^ with^ a paper or moist 
^oth to p.-oto-^i from dust, and 
^set aside in a warm place for 
twenty-four , hours. About 70 
degree F. is the best temperature. 
Do not heat the solution or you 
will kill the bacteria ; it should 
never be as warm ^as blood- 
‘ h|at. 


After twenty-four hours ad8 the • 
tablet^ in envelope No. 3 and 
allow the mixture to stand aqother 
twenty-four hours. The liquid 
should now be fajntlj^cloudy and 
read}' for use. If sufficient growth 
has not taken placebo bring about 
th is cloudiness, further tirrie should 
be given, not to exceed two 
days. 

11 . To Inoculate Seed :—^Take 
just enough of the solution 
to moisten the .seed (l gallon 
will moisten 2 bushels of seed). 
Stir thoroughly, .so that all the 
seeds will be touched by the 
solution. Spread out the seeds 
in a shady place, rake over occa¬ 
sionally until dry, and plant just 
as you would untreated seed. If 
bad wetither should prevent plant¬ 
ing at once, I'.e inoculated seed, 
thoroughly dried and properly 
stored, may usually be kept with¬ 
out deterioration for several 
• 

weeks. 

III. To Inoculate Soil :—Take 
.enough dry soil so that the 
^solution will merely moisten 
it. Mix thoroughly, to moisten 
every particle, and mix this wkh 
four or ^ve times as much—say 
half a wagon-load. Spread this 
inoculated soil thinly and evenly. 
over the prepared ground exactly 
as if spreading fertilizer. The 
inoculated soil should"be harrOjved 
in immediately. 

Either of the abew'e metlhods 
may be used as convenient. 



llArORMATION FOR UsERS OF 
iNOClfiLATING MaTERIA^ 

The incrosett package, marked 
“No. 2,” contains a pure liquid 
culture of bacteria. This culture 
treated according to direction.s 
will produce a liquid-culture 
which, if associated with the 
proper plants, is capable of render¬ 
ing available to these plants the 
free nitrogen of the air. This is 
accomplished through the forma¬ 
tion of root nodules. 

The bacteria are capable of 
making up for a deficiency of soil 
nitrogen, but where other ele¬ 
ments, such as potash and phos¬ 
phoric acid, are lacking, inocula¬ 
tion will not do away with the 
necessity for fertilizers containing 
these substances. Mineral fertili¬ 
zers, however, should never be 
applied so as to come into direct 
contact with inoculated seed. 
The action of concentrated fertili¬ 
zers drilled with inoculated seeds 
is injurious ; this is especially true. 
if the seeds should be still moist 
after treating with liquid culture. 
Floors used for drying inoculated 
seeds should he thqroughly scrub¬ 
bed and rinsed, especially if the 
same floor space has served for 
mixing fertilizers. The liquid on 
the seeds is able to dissolve 
chemicals contained in the fertili¬ 
zers, and the effect might be 
disaatrous •alike to seeds and 
jiacteria. N^oistened seeds should 


never be ^ dried by mixing with 
pulverized fertilizers ; if it Seems 
desirable to hasten drying, clean 
sand or dirt is the best ‘'material 
to use. Fertilizers shcdld be spread 
and mixed with the soil or drilled 
previous to sowing the seed, and 
if the drill has been used for this 
purpose, all parts with which the 
seeds may come in contac, should 
be cleaned. 

This material is furnished you 
with the understanding that you 
will carefully follow instructions 
in its use and wnll report your 
success or failure to secure good 
inoculation. Note the presence 
or absence of nodules on the roots 
of inocujated and uninoculated 
plants. 

When Inoci lation is Desirable 

(1) If a soil is low in organic 
matter and has not previously 
borne leguminous crops. 

(2) If legumes previously gro'wn 
on the .same land w'ere devoid of 
nodules. 

(3) If the legume to be sown 
belongs to a species not closely 
related to one previously grown 
on the same soil. 

When Inoculation may PaovE 
Advantageous 

(1) If the soil produces a sickly 
growth of legumes, even though 
their roots show some nodules. 

(2) If a^ leguminous crop has 
made a stand but gives evidence ' 



of fa'ilure, due to the absence of 
root nodules. Under such condi¬ 
tions it is advisable to apply the 
culture-J^luid by spraying or, 
better, bv» t>»p-drescing the land 
wi tfi soil moistened with the cul¬ 
ture liquid, as explained in the 
directions. 

When jNoeri ,i.tion*s Usti-uss 

(f) If the legumes II .iiall\’grown 
are producing average yields or 
the roots show nodule, in abun¬ 
dance. 

(2) If the soil IS rich in nitrogen 
it is neither necessary nor 1 roHt- 
abje to ino,cnlate a soil rich in 
nitrogn* ; few hodules are formed 

unde'r these conditions. ^ 

• * 

Cultures of nitrogen-fixing bac¬ 
teria are not to be regarded in 
the light of nitrogenous fertilizers, 
increasing yields under all average 
conditions. 'I'he bacteria do not 
coijtain * nitrogen. If condition' 
are favourable^ they render nitro¬ 
gen obtained from the air .ivail- 
able for the legume. 

When Inoclm.a hon wh.i. be 
h'.vILcRE 

• 1(i) If the* d'"-ections are not 
studied intelligently and followed 
•carefully. 

f2) If the'soil is acid and is in 
need of lime. Liming to cprrect 
acidity is as important for the 
proper activity of the bacteria as 
for the gjowth of the filants. 
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(3) If the soil needs fertilizers, 
such as potash, phosp)ioric-acid, 
or lime. The activity of the 
bacteria in securing»nitrt)gen' from 
the jiir and rendering h available 
to the legumes will not take the 
place of such fertihzing elements 
as potash and phosphorous. 

It must be remembered that 
inoculation will not overcome 
results due to bad seed, improper 
preparation and cultivation of 
ground, and decidedly adverse 
conditions of weather or climate. 
Before attempting to inoculate 
a new crop, the farmer should first 
inform himself thoroughly concern¬ 
ing the proper handling of the 
crop itself; otherwise failure is 
almost v.ertain. As an illustration, 
sowing alfalfa on hastily prepared 
land, on land foul with weeds, on 
acid soils, or soils underlaid with 
hard pan is contrary to accep¬ 
ted practice. Free publications 
• 

covering the essential points in 
growing all common legumes may 
be obtained from the State experi¬ 
ment stations and from the United 
States Department of Agriculture. 

KeeVing Cultures for 
Future Use 

• 

The possibilitji of .farmerst 
keeping cultures from one year to 
another has been suggested. 
This practice is no? to be adtjised 
in any case. For good results, it 
is necessary to start *ith a k&h, 
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^pure‘culture. The pure culture, 
moreover,. can be prepared only 
‘ by a trained bacteriologist with 
laboratory facilities. 

Confusion of Nf.matodf, Galls 
wiTK. Nodules 

Nematode galls, or root-knots, 
are often mistaken for nodules, 
which they resemble in appear¬ 
ance. The nematode gall is ex¬ 
tremely injurious, and in regions 
where it has been known to exist, 
it is unwise to plant crops favour¬ 
able to the development of the 
pest. Nearly all of the legumes 
should be avoided. This is im¬ 
portant not only because the 
legumes susceptible to nematode 
attack are themselves injured, but 
chiefly because they furnish con¬ 
ditions favourable to the rapid 
development and multiplication 
of the nematode worms, and these 
may become a serious menace to 
succeeding crops or to orchard 
stock which, under ordinary con¬ 
ditions, they would scarcely in¬ 
jure. There are, however, some 
resistant varieties upon which the 
nematode worm can not develop 
and in infested regions these 
resistant, varieties should be used 
' exclusively'. If a leguminous crop 
with its foots covered with what 
are apparently nodules makes a 
sickty growth* or if there is doubt 
{(8 to whether a legume is inocu- 
led or infSfted with nematodes. 


samples for examination should be 
forwarded to the Department of 
Agriculture. 

<( ’ 

A NEW MANURE: 

Dk. a. D. HALL’S DISCOVERY 

t * 

Dr. A.D. Hall, Superintendent of 
the Rothamsted Experimental 
Farm, has given in the “Field” 
the results of a trial of Calcium- 
Cynamide, a new manure made in 
Berlin by heating calcium-carbide 
in a current of nitrogen from the 
air. This manure contains about 
20 per cent of nitrogen, or neatly 
as much as sulphate of arTimonia, 
and, when tried against a slightly 
less weight of that manure for 
mangolds, swedes, and mustard, it 
gave slightly more of the first, 
nearly 2^ tons le.ss of the second, 
and a trifle less of the third. The 
dryness of the season was against 
the new manure, vvhich requires 
even more moisture than sulphate 
of ammonia to make it act fully. 
The manure arrived at Rotham¬ 
sted too late to be tried on corn 
last season. Dr. Hall thinks it 
can be put on the market at abou: 
£io per ton, at which pricr, he 
adds, it would be an advantageous 
manure. But it is to be hoped 
that .improvement in the process 
of manufacture will allow of much 
cheaper production. 
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rHE NEW AGRICULTURE 

CROPS BY ELECTRICITY 

& . 

* 4 The open helds” is to become 
a phrase of the past. The fields 

of the future •will be covered in 

• • 

with a net-work of wires jv'hich 
will radiate Iiigh-tension eleetri- 
citv throu^jh the crops beneath, 
and bring them to a fruitfulness 
such as the old-f.ishioned sunshine 
could not possibly bestow. 

Such, at any rate, is the poten- 
tialoutcome of expe; intents, 
writes a “Tribune” correspondent 
frttm Evesham, under date March 
27tis,-* which ivT. J. E. Newman, 
a^ electrical engineer,«ii carrying 
out on a farm at Iron Cross, 
midwa\' between thit town and 
Alcester. Twenty acres of tirablc 
land belonging to Messrs. R. 
and B. Boi fort are traversed 
sitjteen feet above the ground 
by wires suspended from poles 
placed :it intervals of a hundred 
yards. The wires are insulated so 
completelv that the current can 
find its way to the ground only 
through the air, and consequently 
•ttrough the frops. Unfortunately, 
then* is on the farm no streamlet 
'ijapable of generating an electric 
current, and a 3-horse power oil 
engine is therefore used for the 
purpose; it drives a dynamo, the 
current from which is converted 
to a ^ high tensitjn before 
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transmission to the wires. ,The 
engine is run for only a few hours* 
a da.y at intervals varyipg in, 
length according tp the sthte of 
the weather and the amount of 
moisture in the soil. When the 
ground is very dry the current 
appears to be harmful rather 
then beneficial, particularly in 
the case of peas, beans and clover, 
when they have once appeared 
.above the surface. 

Hopes of 25 Per Cent. Increase 

Twelve of the acres included 
in the experiment have been 
sown with wheat, seven with 
barley, and there are small plots 
of other crops. In the case of 
almost all of them Mr. Newman 
confidently expects that germina¬ 
tion will be hastened and the 
yield increased as a results of the 
disch.arge of electricity from the 
wires. In the case of the wheat, 
he says, he will be disappointed 
if the yield, both of grain and .of 
straw, be not twenty-five per cent, 
greater than it would be otherwise, 

* and if there be not also such an 
improvement in the character of 
the graie as will make it equal, 
for milling purposes, to Canadian 
wheat. , 

These anticipations tire to* 
some extent based on tfip results 
of- experiments as to the effects 
of electricity on vegetable grawth 
which were carried out by the late ' 
Professor Lemstrom, Helsiifjgfors 
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University, in Germany, and at 
Durham, and also of previous 
■■experiments made by Mr.' New¬ 
man himself. '• 

Jointly jvith the experiments 
in Worcestershire, Mr. Newman 
is prosecuting researches at 
Bitton, near Bristol. Last year 
he obtained very encouraging 
results from the distriliution of 
current over tomatoes and cucum¬ 
bers grown indoors, and cabb.ages, 
peas, beans, and strawberries 
grown outside. EspeclalU' mark¬ 
ed was the enhanced rapidity 
with which peas under the 
influence ot the current appeared 
above ground as compared with 
those not so stimulated. 

In all previous experiments of 
this kind, however, low tension 
electricity has been employed, 
and it is believed that the present 
trials at Iron Cross are the first 
in which a high-tension currept 
derived from a dynamo has been 
made use of in this wav. In the 
unsuccessful experiments made 
in Russia some years ago. the 
current »vas discharged direct into 
tfie soil. 

Teleuraph.s in a Tangle 

• The* poles and wires at Iron 
Cross have been fixed at such a 
height as ,to permit of steam 
pleaxghing and they give the fields 
an extraordinary appearance. 
Peddle sta*^ in amazement at 

f -■ 


what seems to be a telegraph 
system in'a tangle. If the ijearest 
rustic be interrogated, the reply 
given with a knowing smile is 

-“Farmer Bomford thinks he 
can grow wheat by electricity,” 
and the experiment .is regarded 
locally as a great j'oke. 

I'hat fact however, by no 
means disturbs the equanimity of 
Mr. Newman. It is, indeed, quite 
within the bounds of possibility, 
given an adequate supply of 
electricity at a sufficiently cheap 
rate, that in the not very distant 
future Great Britain may once 
more be able to produce the bulk 
of the wheat she consumes, tlnd 
to find employment for S much 
greater 'proportion of her sons 
upon her own soil. 

MANURF.S : SEA-WEED - 
A VALUABLE FERTILISER 

A Ceylon correspondent points 
out that a valuable fertiliser is 
now available to suburban 
residents. Immense quantities of 
sea-weed are being cast ashore 
by the waves between Kollupitiya 
and Dehiwala on the sea-coast 
line of railway. As the pjant- 
make an excellerlt and rich 
fertiliser in the flower and fruit 
gardens, it is a pity to see all this 
run to waste. Truck-loads of the 
weeds are procurable. 



JONEAmAL 


Bone contains ingredients, such 
i lime, .carbon ^.nd phosphate, 
tc., which’.dfe very useful to the 
rowth of plants. When crushed 
ito powder, it forms a powerful 
nd handy fertiliter and, of recent 
ears, it is.heing largely used bv 
armers to enncfi the s(n! over 
vhieji it is evenly spread m ^inall 
]uantitics. Taking .advantage of 
he fact that enormous amount 
-)f bone, easiivi available for man- 
.rring purposes at a comp.aratlv'C'ly 
small cost, is being annuallv 
wasted, several Bone Crushing 
MiHs har'? been started in India to 
utilisA the’same. I tie following 
is a’list of the principal Mills from 
whom Bone-Meal can be had ; 

:. Af»nciilUirat Co. l.td., 

7, CInurli Isuie, r.slrutl;i. 

2. Arbuthnot & O., Malabar, Madias. 

3. Bally Kbal B< ■ ■ Mills, Bally, F, I. R., 

, • 28, lUlhoiisic Square, Calcutta. 

4. ^iebir Works, South Canaia, Madras. 

5 Bengal Bmie Mill Co., 

13, r-n Street C.dciltta. 

0 Bone Mill of Croft Mody & Co., Tirana ; 

10 B ,k Street, B'.inbay. 

7. Cassim Mahomeds Itoiir Factory, 

hli..' Island of Bombay 

8 . Chinerihatla Bmre Mills, Chingrihaila, 

• 24, Barganas, 

Muktaram liabu’s Street, Calcutta. 

0 Coen's Bone Crushing Factory, 

* • * W.Whejan Coen & Co., Dharwar. 

10 -Currimiihoy Manji’s Milk, Mazagon, 

Island of Bqjnbay. 

It. Ganges Valley Bone Mill Co., Ltd., 
Graham & Co , Agents, 

9, Clive Street, Calcutta 


12. Indus Valley Bone*Mill Co., Ltd., 

Karachi, .‘tinci 

13. Kalin Bone Works, Calicut .Madras. 

14. Lioit Bone-Meal Works, 

Bjngalijre, Madras. 

15. Manure Works of T. Slimes & Co., 

, (^oirohjlore, .M.adras. 

16. Me.Hindi Bone Crushing Mill, 

Karachi, Sind. 

17 M.ieken/ie’s Bone Milts, 

Island of Bombay. 

i,S. Moknmah Bone Milk, iMokam.ah, L.I.K. 
19. .Moiacoon Bone t uisliing and 

Collee timing Works, 

Tellicherry, Madras. 

20 I’ieicc Leslie St Co , 

Coimliatoie, Madras. 

21 Kalanji and Mulsctt’s Mills, 

Island of Bmnhay. 

22. Kipon Bone Milk, Island of Bombay. 

2’, Sh.iinmji Nanabhoy Milk, 

Vl.tzagon, Island of Bombay. 

P. R. C. 


RICE-HUSK-ASH AS MANURE 

.\n interesting economic dis¬ 
covery of the Government Econo¬ 
mic Products Department is thai 
the chafed rice husks from the 
rice mills in Burma are worth 
using as a dressing to land. A 
ftemand will probably now spring 
up for this bye-product of the 
Burma mills which has hitherto 
been left unutilized. 

The utility of rlce-husk-ash as 
a manure is reported ujJon in 
Commercial Circuity* No. 2 .^of 
1904 by Mr. D. Hooper, the 
Reporter on Economif Products 


4 
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to the Government oj India. 

* 1 his waste-product lias been 
, much nct;lcctcd, and in unci' about 
Ran/2[oon it has been principally 
utilised to raise low-lvin^j land. 
.\ chemical analvsis proves It to 
be a manure which would be of 
service to the soil of Ihirnia. 
The fertil isin;^ constituents arc 
not very larnelv represented in 
the analysis, but comparing the 
composition with that of rice 
soll.s of Ikirma, publishcti bv Hr. 
R. Romanis, the return of the 
ash to the land would be a 
distinct Improvement, as these 
soils contain on an average 'oS 
per cent, of lime, 15 per cent, of 
potash, and 11 per cent, of 
phosphoric acid. TIu' siliclous 
ash might also be employed in 
manufacturing mortars and 
cements by mixing it with lime 
in suitable proportions. A further 
use suggests itself as a polishing 
material, since it is known that 
silicious substances, like the horse¬ 
tail and the leac-Cs of certain fig 
trees, are used for such purposes' 
in many parts of the world. 


GREEN M. 4 N(JRES IN 
C-EYLON 

VVhile the value of green 

manure • haa been generally 

recogni.sed by the Ceylon planter 

onl)( recently, it i.s intere.sting to 
c* 


note that it has been system- 
aticallv carried on by Cinhalese 
villagers for hundreds of years, 
and the practice is still in vogue. 
Mr. Wright has recommended, 
the well-known Cantalaria Str'ala 
dadaps and ground-nuts as valu¬ 
able green manureli. The native 
villager uses w ith excellent results 
;is green manure wild plants 
totally different to those men¬ 
tioned and secures them without 
difficulty. 

NEEM LEAVES AS MANURE 

'rite Madras Agricultural Depart¬ 
ment has been engaged l:i the 
interesting experiment of testing 
the iiuallties of Neem leaves as 
manure. In some parts of the 
south, for long have Neem leaves 
been used as manure with 
excellent results. I'he e periment 
m.ay be made in other Provinces 
and the result of the Madras experi¬ 
ment should be taken advantage 
of. 

FRESH STAPLE REFUSE AS. 

MANURE: ITS UNIQUE 
ACTION ON A MODEL FARM 

Mr. W. J. Spillman, Agrosto- 
logist. Bureau of Plant Industry 
of the Department of Agriculture, 
U.S., Amewca, relates, in a pam- 
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phlet named “A Modal Farm”, 
the account of some very striking 
results attained in a smell farm 
of only *:■; acre-•bv the special 
handling of* stable mtwiures. “It 
has been brought up to its present 
remarkable statif of fertility,’’ says 
Mr. Spillman, “solely bv the^ use 
of stable mtinure^appiled directly 
from the barn, as it was produced. 
'rh£* system of h.'stidllng manure 
is such that none is lost, either 
liquid or solid. No commercial 
fertilizers ha«e ever been used, 
.and no manure has been hauled 
from the citv. 

“J’he rem.likable yields on 
this fan* ^ire due to the intelligent 
use etf stable manure. .Most far¬ 
mers waste more ihan half the 
value of ^ic manure jiroduced on 
their farms. It is estimated that 
•five-eighths ol the plant food in 
the manure of farm animals is 
conti).iued*in the liquids, ()ii this 
f.irm every part^'lc of this plant 
food is iitiliited. * 

“The method of handling, 
manure on this fa i can be used 
only on farms on wliich stock is 
kept in stalls.' 

^“Jichind cash row of cows is a 
gutter^iS inches wide and 7 inches 
tj^-ep. 'I'hesc gutters have no out¬ 
lets. They a»e thoroughly cleared 
daily. Each gu*ter ends near a 
door. The manure is lifted from 
the gutter into a cart hacked up 
to the door. The ervl of the 
gutter netft the doo» is slightly 
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lower than the other end. The 
liquid snanure is all gotten into 
the cart whiej^ goes, imcaediately 
to the held and the manure is 
spread at once. ’ * 

“The fact that it is applied 
daib as produced,’insures that 
any leaching by rains shall 'carry 
the leached materials into the 
.oil where it is wanted. How' 
much phinl food is lost from 
fermentation after the manure is 
spread on the helds is not known. 
But the remarkable yields of every 
portion of this farm would seem 
to indicate that this method of 
handling manure is highly satis¬ 
factory." 

C.VMl’HOR IN TERMINATION 
OF SF.EDS 


An important use of camphor, 
.aqd one not generally known, 
1., as an aid to the germination of 
seeds and the grow th of cuttings, 
ft is said that most seeds are 
greatly hastened in their germina¬ 
tion by being soaked previous 
to sovvingjn a pint of soft watdV 
into w'hich a lump of camphor, 
about the size of a large nut, ha.s 
been added. According , to a 
writer in the “Jovirnal of Agricul¬ 
ture,” this experiment has been 
found very successful* with many 
varieties of vegetable seeds, such 
as peas, beans, etc., ^tis well* as 
palms, castor-oil and various otheB 



AN INSECTICIDE 
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i, trop'icat seedb, which have very 
hard shell;,, many of whlch_ would 
requi;'e soaking in water for a 
long time before they would other¬ 
wise show- signs of germination. 
These, however, with the addition 
of camphor lare said to sprout 
easily and rapidly. According to 
the same authority camphor can 
be equally well employed in stimu¬ 
lating cuttings ol roses or other 
plants sent fiom one country to 
another. Rose cuttings, for ex¬ 
ample, “posted in England, can be 
carried safely to India, and the 
stimulation eaused by dipping their 
freshly cut ends in camphor water 
helps greatly to enable them to 
take root when placed in the 
soil.” 

COPPER-SULPHATE .\S 
FUNdlClDE 

Extensive demonstrations have 
lately been conducted in Berar 
to teach the cultivators the ad-, 
vantages of immunising jnur. 
against disease by pickling the 
seed in sulphate of copper. As a 
fungicide for this particular crop 
no more effective agent than 
c sulphat;e of copper has yet been 
discovered, and it is reported that 
the cultivators have been so far 
impressed by the success already 
c obtained that in many districts of 
Befrar they fcave keenly taken up 
■ experiment. 


Mr. W. E. Everette, of Tacoma, 
Washington, has secured a patent 
for an insecticide, which heclai.ns 
will' destroy insects, caterpillars, 
worms, and their eggs, fungus- 
growth, and other hurtful pests 
which attack trees and plants. 
To make this insecticide take 
one pound of each of the following 
ingredients sulphur, resin of pine, 
soap-powder, sodium oxide, toba¬ 
cco-stems, castor-oil beans, and 
pyretherum-flow'ers, and add abbut 
one poupd of asphalt-petroleum, 
about one pound of fuming Sul¬ 
phuric acid, and about one pound 
of commercial phenic-alcohol 
(carbolic acid). By asphalt petro-, 
leum is meant that class of petro¬ 
leum which has an asphalt base 
in distinction from that which' has 
a paraffin base or residue. These 
ingredients are to be mixed to 
the condition of a dough-like mass 
or paste and preferably divided 
into small portions—say about one 
ounce packages. To pre.serve these- 
packages from the air, they are 
preferably wrapped in pairaffin- 
paper and tin-foil. In using this 
compound one ounce is to be 
diluted with about a gallon of 
boiling water and then sprayed 
upon the tree or fine. (Patent No. 
796,603.) ^ 
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INROADS OF LOCUSTS 

Succffis OK Simple Rp.MiiDiEh 

When a sfiecimen of the insect 
■shows that it contains immature 
eggs on exanjination by the ento- 
ftiologist, the rt'arning ought to be 
the reasofi for a more wholesale 
campaign against the threatened 
rftfw generation .inci speedier 
measures ought to be taken for the 
destruction of the young locust 
as soon as they appear. In the 
Panjab, where the pest does apall- 
ing damage to the cn-p, the 
ij-iltivating classics employ .ome 
dxtreinely simple remcdie.s for its 
extermination which not unfre- 
(.yucnfly turn out to be more 
cffectivx' and successful than many 
of the more elaborate devices. 
Among the metfK>ds found to be 
most efficacious, we quote the 
following as being very interest¬ 
ing and inexpensive 

1. 'I'h» somewhat •firimitive 
plan o! dragging a oag shaped, 
like a pillow-r.ase close at each 
end and open on the long side is 
employed^'.. ILrar. The bag is 
Jield by two men, one at each end, 
across the ,i .dth of the held in 
SUCH a way as to gather the 
j'oung hoppers without in any 
way injuring the crops. 

2. A still more simple’remedy 
is to beat the crops w ith branches. 
In this way, a very large number 
of locwts were destroyed. 


3. W'hen crops are too high for 
the employment of •the above 
remedies, empty Kerosineoil case? 
are placed fn a pafticular position 
and the locusts drivej) into it. 

q. The mo.st effective agent of 
keeping down the,pest in Berar is 
reported to be the Jiiari bird 
which devour enormous number 
of locusts. 

It has been asserted and is 
believed that prevailing direction 
of the wind at different seasons of 
the vear is the determining cause 
of the arrival and departure of 
locust swarms. 

P. R. C. 


HlN'i'S ON COCOANirr 
OROWINC; 

Cocoanut-tree growers would 
be interested to read the following 
’advice published by a Madras 
contemporary contributed by one 
of its correspondents:—Cut off 
some of the low'er branches to 
admit light and air among the 
trees. Dig square pits to^ the 
depth bf a yard round each tree 
and cut off the side roots. -Then 
till up the pits w'rth prickly pear, 
cover it with earth of manufe 
and water the trees incessantly. 
You will have a |;ood yield soon. 
This practice is adopted* with 
success hy the ownej: of a coepanut 
tope in Tawk«r’s Cfioultry. 



t 30 1 


Another advice is to remove 
< 

some of the cocoanut trees in the 
lainy season and to plant them 
elsewhere, ' as ‘the trte require 
free light arid air among them. 

I know of many cases where 
cocoanut trees ^.15 or 20 ft. high 
have been so removed :uul 
planted, with the result that the 
newly transplanted trees have 
given a good yield. 

NECESSARY .MDS TO 
AGRICULTURE 

Mr. Dwijadas Datta, Clrcnces- 
terscholar, England, Insubmiltlng 
the Annual Report of the Slilbpur 
Experimental I'arm for the year 
1902-03 observes:—“To sum up, 
1 may suggest that measures 
necessary to aid Indian agri¬ 
culture are (i) the means for 
improving the supply of food for 
cattle and especially by means 
of edible ' shrubs in time of 
drought; (2) the formation of 

fuel and timber reserve.s whenever 
land is available for the purpose 
in order to save the burn,nig of 
manure and mitigate the climate; 
(3) the conseiwation and improve¬ 
ment of , headwater and the 
arrestment of w'ater flowing into 
tanks, and improvements of tanks 
and streams bj^ planting their 
tttargins; (4) the supply of a 

suffici'ewt nnmhhrof central experi¬ 


mental stations ; (5) the formation 
of experimental gardens to be 
attached ^to the schools and 
managed and \yorked by the 
masters and scholars, Y heginning 
as regards which has already been 
made in the Centra,! Provinces ; 
and (6) measures for the suppression 
of iiiseit pests,.and more especiallv 
locusts, which now exist to an 
alarming extent in certain pai’tS 
of India, and it is here that the 
schools may be made of great 
value.” 

i riLis.vnoN OF vegetaule 
PRODU ers 

.Lu.stra ba offers a v;isl anOi 
practically inexhaustible held lor 
those experienced in the Indvistrial 
utilisation of vegetable products. 
Although the practical value of 
economical botany remains ,imper- 
fectlv understood throughout tlih 
Commonwealth, there ,arc not 
wanting Indications of its ap¬ 
proaching recognition as a new 
and valutible source of national 
wealth. Some few months ago, 
Mr. R. T. Baker, E.L.S., curator 
and economical botanist of the 
Sydney Technological Museu'm, 
appeared as a witness before ‘a 
Royal Commission appointed to 
enquire ■ into the condition of 
the w'estern lands of New South 
Wales. In the course of his exami¬ 
nation, he produced samples of 



eucalyptus oil in various stages, 
extra(jted from trees in tlie eastern 
portions of State, remarking that 
they wers of the highesf cpiality, 
fully e,^u^l,^to ?lu‘ best in the 
market. A Vast amount of research 
had lately been made in connec¬ 
tion with the* Australian llora, 

• • 

with very laluable icsults.. For 
instancCj mvrticolonn, a new ,!ve- 

ing material, had been obtained 

• • 

from the leaves o.'' the red slringb 
hark, in addition to thi' valuable 
oil extracted from the same source. 
This dye, which was not vet on 
the market, gave a lighter and 
better colour than the .'\n,i'.l"an 
qifercitrin. nl iamcd from the bark 
of an ' ‘oTcric i oak, and conse- 
qu^-ntly might lie reg.f *1011 .'is a 
dye-product, likely to prove of 
commcreial importance. A quanti¬ 
ty of the d\e had been sent home 
to the leading manufacturers in 
England and Ciermanyn The 
nitijufaclurers In Fai'daiid were 
delighted witlt the results, and 
sent iiack several .specimens of 
cloth, sliowing tiic beauty and 
utility of the .ly. . 

Out of trees :inil shrubs in the 
eastern pol-tion of the State, .Mr. 
liftker had, v.Sth the assistance of 
his s^aff, extracted camphor, per- 
•f^mgs (such as otto of roses, ionono, 
and cinnamo*n), dyes, and pepper¬ 
mint, and cajuput-oils ychich 
ought now to be pushed on the 
market. The camphor, in fact, 
, yvas identical with the camphor 


of commerce, and was Viken 
from the tree known :^s “Cinna- 
momulTi oliveri.” The Common-* 
wealth coultUalso cwnpete against 
India and Bulgaria with its gera- 
niol extract, fbr the rea.son that 
it combined several products such 
as pi rfiimes, which in the countries 
mentioned had to be manufac¬ 
tured separately. The very fact 
that the tkiddah tree so common 
as ;i parasitic growth in the drji 
interior districts spluttered and 
showed good resinous qualities 
when burned, went to prove that 
it held a marketable commodity 
which might prove of great com¬ 
mercial value, .'\part from the 
trees and shrubs mentioned, the 
Commonwealth Is rich in others 
capable of being utilised for indus¬ 
trial purposes, ^’ellow dyes are 
furnished by tVic fever bark, cedar, 
cockspiir vine, light yellow wood, 
“.Mallotus discolour", crab-tree, 
and turmeric tree ; red dyes by 
scrub, or brush blooil-wood, red 
cedar, blood-wood, “Mallotusphll- 
’ lipensis," and mangrove; brown 
• from the brigalow, Oueensland- 
carscarilla, fustic, bitter bark, 
"Plpturin argentcus,” and satin- 
wood ; purple from “Hymenan- 
thera dentata"; sap green from 
the musk tree, and black from ' 
messmate, or stringy bark, Many 
other vegetable dyes might be 
mentioned. * 

Essential oils are obtained from 
the native sassafras,/idge myrtle, 
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tea tree, native peppermint, 
Queensland sassafras, native lau- 
jel, dog-wood, sandfly buslr and 
all the numerojjis varieties of eu- 
calvptus, the oil from which is 
credited witTl possessing the power 
of destroying bacteria or animal 
life, and may* be classed with 
antiseptics, having an advant<age 
over carbolic acid in the fact that 
it is not caustic. For medicinal 
purposes eucalyptus oil has no 
equal. The richest oil is obtained 
from the mountain ash, which is 
found in Victoria, Tasmania, 
South .Australia, and New South • 
Wales. The Victorian blue gum 
also furnishes an excellent oil. 
The Australian resin-producing 
trees include the Moreton. bay 
pine, sassafras, pink-wood. Port 
Jackson fig, various kinds of pine, 
silky oak,beef-wood, sandal-woo(.l, 
turpentine tree, grass tree, and 
cheese-wood, (iunis and gum- 
resins are obtained from thy 
candle nut, bunv-bunva, pink- 
wood, native banya, and various 
kinds of acacia and grass tree. ' 
Wattle gum is largely exported > 
for the manufacture of mucilage, 
colton printing, and o^her pur- 
po.ses, being somewhat similar to 
gum arable. 


AGRICULTUfeE AS AN • 

ANTIDOTE TO BEGGARY. 

« 

The State fiavr^. go* such 
arrangemenfs in HolTand that 
able-bodied persons cannot go 
a-begging. There ate agricultural 
farm.s* specialv .set apart for the 
unemplovcd poor. Those who 
cannot secure employment 
elsewhere are sent there and 
given a practical training in 
farming, after wf\ich, some lands 
on a nominal rental are leased 
out to them. Thus, one who would 
otherwise have been an intolerable 
loafer and a burdeij on the society 

was turned into an uschfi <and 

« 

earning metnber of it. ^ 

Phe example is worth imitating 
in this country. ' 

The SaK'atlon Army of England 
are not content with merely look¬ 
ing after the religion and morals 
of the poor. They have established 
farms hete and there for their 
training and maintenance. Many 
a man who would have otherwise 
led a degraded life in indolence 
and corruption, thus found an 
honourable opening and lucrative 
occupation and were redeemed 
thereby vindicating in the truest 
sense the function of the Salva-* 
tion Army. 
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agTriculture and timber 

BUSINESS IN SINGBHUM 


Any "aruoflnt of fertile lands is 
lying fallow in the Singbhum 
side of the cq^intry, which can be 
h*ad on lease On a nominal rent 
per year—“about Re? i per bigha. 
Collection of jungle or mineral 
pMduce of various kinds can 
be easily done and trading 
in them also afford means of 
comfortable* livelihood. There is 
a preponderance of the aboriginal 
element (like the Sonthals) in the 
population and the labour is 
coinpV‘id''^^lv ci cap and plentiful. 

CAitting of wood from the 
forests for sleepers is a flourishing 
busines!^ in these days of con¬ 
tinuous lailroad extensions all 
over the country and is being 
carried on by many woth profit. 

The ftne great desidcrai^im' in 
this timber business is an effective 
transport •tirrangcment an*d there 
is ample room for profit to a • 
company, if formed, which could . 
regularly supply 300 or 400 carts, 
with Its headc;uarter:< centrally 
situated, so, a,-, to be able to 
command the traffic oi widely 

, extended tract. 

• 

Singbhum Forest Rules 

• 

The Calcutta Gazette, dated 
28-3-06 publishes revised rules 
to regulate the registration of 

5 


property-marks on timber 19 the 
Singbhum District an^l also the 
transit of timber and firewood in 
and through* that Kstritt. 

TERMS OF LEASE OF LANDS 
IN MOYURBHANJ 

Oi'EN TO Modification on 
Application to the Maharaja 
According to Circumstances 

This lease is granted by the 
Chief of Mourbhanj to his heirs, 
executors, administrators, and 
assigns for the term of 25 years for 
the waste lands situated within 
the boundaries. 

The conditions of this lease 
are :— 

I. That the lessee shall either 
himself reside on or near to the 
lands or his manager or agent 
with f.ill legal powers to act on 
his behalf. 

’2. That all water-courses, creeks, 
tanks, bunds, roads, the space 
required for the construction of 
the lessees embankments, dams, 
&c. and irreclaimable waste lands 
shall be for ever exempted from 
assessment. 

3. That for the term* of the* 
lease one-fc.urth of the entire area 
shall be exempted from assessment. 

4. That the remaining three- 
fourths of the area leased shall be " 
held free of assessjaent fof ten 
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year% and shall be subject there¬ 
after to annual payment at the 
following rates, namely:— 

From the beginning of the nth 
year to the end of the 15th year, 
2 annas the man of 3,338 square 
yard. 

From the beginning of the 16th 
year to the end of the 20th year 
4 annas the man of 3,338 square 
yard. 

From the beginning of the 21st 
year to the end of the 25th year 
8 annas the man of 3,338 square 
yard. 

5. That one-fifth of the entire 
area leased, shall be cleared, and 
shall be in a fii state for cultiva¬ 
tion at the end of the fifth year. 

6 & 7. Same as the fourth and 
fifth conditions, page 66, Waste 
Land Manual. 

8. That the amount of assess¬ 
ment due on the land, shall he 
paid according to the fixed ins¬ 
talments. 

9. That all arrears shall be 
recoverable as arrears of revenue, 
according to the public demands. 
Recovery Act (Act I-of 1895) or 
apy law for the time being in 
force. 

10. That upon or at any time 
after the expiration of the term 
of 25 years, the land shall be open 
to re-settlement, on such terms as 
the State thinks fit, provided that 
the assessment shall not be fixed 
higher than the rates which would 
be gaid bjt cultivating raiyats in 


the neighbourhood for land 
growing the ordinary crops pf the 
country, less 10 per cent, to be 
allowed to the lessee to cover the 
risks and cost of'cult^iygtion. 

That upon or at an/time after 
the expiration of the term of 25 
years, the Chief of Mourbhanj, may 
at his discretion for ever exempt 
from assessment* an area not 
exceeding one-tenth of the entire 
area leased, less the irreclaimable 
.area and water courses, creeks, 
tanks, roads, &c., where it shall 
appear that three-fourths of the 
total area leased is occupied by 
homesteads or is cultivated or left 
fallow, according to good hus¬ 
bandry, or otherwise faiily" turned 
to .account for agric.ultu>'al 
purposes. 

That the land shall be subject 
to any cesses- such as the fuel 
cess or any other cess—in addi¬ 
tion to the assessment to be paid, 
but the liability of the land to 
these 9esses, shall* be left to the 
discretion of the Chief, after the 
first period of 25 years’ settlement 
has expired. 

11. That the land shall from 
time to time be subject to resurvey 
and reassessment. 

12. That the land shall be 
subject to all existing rights f>l 
way and water and other ease¬ 
ments. 

That no charge shall be made 
for wood and timber standing at 
the time it Is leased, no^ for any 
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wood which may be burnt or 
otherwise destroyed to effect 
clearances or used by the lessee 
or his,men for building his or 
their h(fu^sf«or for other use on 
th? land. 

That except as specified above, 
aJl wood and t^bcr cut, sh;ill be 
disposed (^f by the Forest Dbpr.rt- 
ment of the StaT^e, in such manner 
aajt thinks fit, except that for 
v/ood and timber, which the lessee 
mav wish to export for sale or 
for use outsi^le the area leased, a 
duty shall be levied at such rate 
and in such manner as the Chief 
may prescribe. 

•i^th to T6th.* 7'he same as con- 
ditiiins twcUth to fifteenth-page 
of- the Government Waste 
Lands Manual. 

17. T^at the Chief reserves to 
himself the right t<- all minerals 
on the land. It also retains its 
proprietary right in the land and 
only confers on the lessee an 
occupancy, rigtt which shall be 
hereditary and translerahle, jiro- 
vided that within 25 vears, no 
transfer made by the lessee of the 
whole or apart of the land leased, 
f. shall be valid v. ithout the sanc- 
flon of the Chief. 

• —— 

LEASE OP LANDS IN HILL 
, ’ TIPPERA 



'* No hard and fast rules exist at 
•present. -There-is a v^st area to 


select front and the soil bein^ 
virgin is, throughout, Very fertile. 

The procedure about the | leases 
is as follcfws :—'T'he * applicant 
makes his selection oi. a site and 
then submits a formal petition to 
the Minister at Agartola, who 
then lays down the terms and 
conditions which are generally as 
follows • “ 

(1) Complete exemption from 
rent for the first four or five years. 

(2) A progressive rent of annas 
two to four per higha—the maxi¬ 
mum of annas four per bigha 
'icing renched in about 10 years. 

i'he right conferred is that of a 
permanent heritable and transfer¬ 
able tenure. 

Babu Purnendu Narain Singh, 
the well-known pleader and public 
man of Bankipur hoids 12,000 
bighas within the state about 18 
miles away into the interior from 
the town of Comilla, on almost 
the .iboce terms. He intends, 
shortly, to try cotton on an exten- 
^ sive scale for the cultivation of 
which crop the State of Hill 
Tippera is so well reputed abroad. 

GWALIOR 

• 

One Allahabad Bengalee'law¬ 
yer, respectably (jrtnnected, has 
given up a fair practice and 
gone to Gwalior tq becorne* a 
farmer there. Twe# other B.A„ 
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tS.Ls.', one from Meerut and 

another from Mozuffernagar^ have 

follow.ed suit. 

" * 

A BENGALI AGRICULTURIST 
IN TRAVANCORE 

Mr. Kumud Nath Mukerjee, a 
young man from Bengal, is now 
in Travancorc. He gave such 
satisfactory proofs of his know¬ 
ledge of agriculture before the 
Maharaja of Travancore that His 
Highness has engaged him to 
act as the Superintendent of a 
model agricultural farm that His 
Highness has opened in his Capi¬ 
tal. It is a patent fact that the 
scientific agriculturist will he 
indispensable in the reformed 
economic life of the Indian nation. 
He will be deemed a valued 
agency in the industrial regenera¬ 
tion of the people. It is high time 
for our youths to apply their 
attention to this branch of know^ 
ledge. Indian agricultural experts 
must take front rank among the ■ 
most potent regenerators of India. 

FARMERS’ BULLETINS 

A variety of most useful infor¬ 
mations covering a wide range of 
subjects of "vital interest to farmers 
is contained in a long series of 
pamphlets published by the U.S. 


Department of Agriculture and 
the Bureau of Plant Industry! 

The fojlowing is a list of the 
Farmers’ Bulletins available for 
distribution, showing’tj’^e ’number 
and title of each. Copies will^be 
sent free to any address on applica¬ 
tion to any Senator, Representa¬ 
tive, or Delegate in Congress, or 
to the Secretary of Agriculture, 
Washington, D. C. The misshng 
numbers have been discontinued, 
being superseded by later bulletins. 

Nil, i&, Lefjuniinous Plants. No. 21 
fiarn-yard Manure. No. 22. The Feeding of 
Farm Animals. No 24. Hog Cholera and 
SwHie Plague No. 25. I'ca-nuts . Culture 
ami Uses. No. 27 Flax for Seed and Finer, 
No. 2.S. Weeds Ami How to ,Kiol Them. 
No. 29. S( upiig ami Other Changes in 
Milk. No. 30. Giajie Disea.ses on "the 
Pacific Coast. No. 31. Alfalfa, or Lucern. 
No. 32. Silos ami Silage No. 33. Peach 
Growing for Market. No. 34. Meats: 
Coin[)ositiun and Cooking. No. 33. 
Potato Culture. No. 36. Cotton Seed and 
Its Products. No. 37, Kahr Corn.- Culture 
and Uses. No. 38. Siiraymg for Fruit 
Diseases. No. 39. Onion Culture. No. 
42. Facts About Milk. No. 43. Sewage 
Disjiosal on the Farm. No. 44. Com¬ 
mercial Fertilizers. No. 45. Insects Injuri¬ 
ous to Stored Grain. No. 46. Irrigation 
in Humid Climates. No. 47. Insects 
Affecting the Cotton Plant. No. 48. 
Tlie Manuring of Cotton. No. 49. Sheep 
Feeding. No. 50. Sorghum as a iForage 
Crop. No. 51. Standard Varietjes 
Chickens. No. 52. The Sugar Beet. 
No. 53. How to Grow Mushrooms. No. 
54. Some Common Birds. No. 55. The 
Dairy Herd. No. 56. Experiment Station 
Work—I. No. 57. Butter Making on the 

Farm Nr» Qrw a 
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Crop. No. 59- Bee Keeping. No. 6o. 
Method^ of Curing Tobacd<). No. 6i. 
Asparagus Culture. No. (-*2. Marketing 
Farm Produce. No. 63. Car<hof Milk on 
the Farrrji No. 64 ^Ducks , Geese. 
Nf>. 65. l?xj]^rT#ient Station Work—II, 
No. ^66. Meadows and f^abtures. No. 

68. The Black Hot of the Cabbage. No. 

69. Expeninenl Slfition Work— 111 . \'o. 

70. Insect Enemies of the Gra})e. No. 71. 

Essentials in*Becf I’roduttion. No. ] 2. 
Cattle Ranges of tlie Soiithwrst \h> 77 
Exiv.;s:imeiit Station Work- IV. No. 7p 
Mdk as Food. No. 75 Tlu* (irain Smuts. 
No yi>. Tomah) (irowing. No 77, 'I'lsc 
Liniiii,; of Soils. -Ntk 78. Exj)eninent 
Station Work—V. No. 70. Kxpeninent 
Statuai vV^cirk—VI. No 80. I'he Peach 
Twig-borer. No. 81. Com Culture in tin' 
South. No. 82. ’Pile CulUue >f 'lf»bacco. 
No.'Si Tobacco Syils. No. 84 Experi¬ 
ment *St?ftion Woik VII No Fish 
as l'\»v*d. No. 80. 'Piurty PoiSb'ii?>us Plants. 
No. 87 1 ‘Niienmciit Station Work—VJIl. 
No. 88. Alkali Lands. No.^X9- Cow-pe.ns. 
No. 01. Potato Di.seascs and t reatment. 
K»'. c)2. F.xpeiinient Station VVh>rk- IX. 
No. 9'^. Sugar as Food. No. 94. The 
Vegetable Garden. No 95. C od Roads 
for Frfiimcr? No. 96. Raising SluH'p ^ 1 
MutP)ii No .77. ^ Ex])eninent Station 
Work—X. N«. 98 Suggestions ft) South¬ 
ern Farmers. No. 99. Ihti Rnoini s of 
Shade Trees No. loo. I log Raising in 
the Sooth. No. JOT. Millets. No. 102. 
Southern Forage Plants. N^*. to i FxjH'ri- 
ment Station Work—-XL No. 104. Notes 
on Frost. No. ^05. j.xperiment Station 
■Wt)rk—XII. No. 106. Bleed. . Dairy 

Cattle. • No, 107. Experiment Station 
WykT-XlII. No, 108. Saltbushes. No. 
109. Farmers’ Rflading Couise^; No. no. 
Rice Culture in the United Stales. No. 

111. Farmer’s Interest in Good Seed. N(-. 

112. Bread and Bread Making. No. 113. 
The Apple and How to Grow it. No. 114. 
Experiment gtatioD Work—XIV. No. 115. 


Hop Culture in California. No.* 116. 
Irrigation in Fruit Growing. No. 117. 
Sheep, Hogs, and Horses in the Northwest. 
'No. 118. Grape Growing th^ South. No. 
rig. Experiment Station Work—XV, No, 
120. Insects Affecting Xoha^so. No. 121. 
Beans, Peas, and Other l.eguines as Food. 
No. 122. Ibxperiment Sation Work—XVI. 
No. 123. Red Clover Seed. No. 124. 
Experiment Station Work—XVII. No. 
i j-) Protection of Food Products from 
Injurious Temperatures. No. 12G. Practical 
Suggestions for F'arm Buildings. No. 127. 
Important Insecticides. No. 128. Eggs and 
'Pheir Uses as Food. No. 129. Sweet 
Potatoes. No. 131. Household Tests for 
Detection of Oleomargarine and Reno¬ 
vated Bu ter. No. 132. Insect Enemies 
o! S.JO wing Wheal No. 133. Exiieriment 
Statnm Work—XVlIl. No. 134. Tree 
Planting in Rural Sch<^ol Grounds. No. 
135. Sorghum Sirup Manufacture. No. 136. 
Earth Roads. No. 137. The Angvora Goat. 
No, 138. Irrigation in Field and Garden, 
No. 139. Emmer : A Giain for the Semiarid 
Regions. No. 140. Pineapple Growing. 
No 141. poultry Raising on the Farm. 
No. 142. The Nutritive and Economic 
Value of Food. No. 14.3. The Confor¬ 
mation A Beef and Dairy Cattle. 
No, 144. Expenmen: Station Work— 
XIX. No 145. Carbon Bisulphid as 
an Insecticide. No. 146. Insecticides 
and Fungicides. No. 147. Winter Forage 
\^rops for The South, No. 148, Celery 
Culture. No. 149. Experiment Station 
Work - XX. No. 150. Clearing New Laifti. 
No. 151. Dairying in the South. No. 152. 
Scabies in Cattle. No. 153. Orchard 
Enemies in the Pacific Nerthwest. No. 154. 
The ‘’ruit Garden : Preparation rfhd Care. 
No. 155. How Insects Affect Health in 
Rural Districts. No. 156. The^ Home 
Vineyard. No. 157. Tlie* Propagation of 
Plants. No. 158. How to Build Small 
Irrigation Ditches. No. 159. ^ab in Sh^p. 
No. 161. Practical Sugge^ons for ftuit- 
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.Growers. No. 162. Experiment Station 
Work—XXI. No. 164. Rape as a Forage 
Crop. No. 165 Culture of the Sflkworm. 
No. if*6. Cheese l^^aking op the Farm. No. 
167. Cassava. No. i68. Pearl Millet. No. 

169. ExperimVat Station Work—XXI No. 

170. Principles of Horse Feeding. No. 171. 
The Control of tlje Codling Moth. No. 172. 
Scale Insects and Mites on Citrus Trees. 
No. 173. Primer of Forestry. No 174. Broom 
Com. No. 175. Home Manufacture and. 
Use of Unfermented Grape .luice. No. i7r.. 
Cranberry Culture. No. 177. Squab Rais¬ 
ing. No. 178. Insects Injurious in Cran¬ 
berry Culture. No. 179- Horseshoeing. No. 
180. Game Laws for 1903. No. 181. Pnin- 
ing. No. 182. Poultry as Food. No 183. 
Meat on the Farm-—Butchering, curing. 
No. 184. Marketing Like Stock. No. 185. 
Beautifying the Home Grounds. No iSb. 
Ex])eriment Station Work—XXIII No. 
187. Drainage of Farm l.,an(ls No 188. 
Weeds Used in Medicine. No. 189. Informa¬ 
tion Concerning the Mexican Cotton Boll 
Weevil. No. 190. Experiment Station 
Work—XXIV. No. 191. The Cotton BoU- 
worin. No. 192. Barnyard Manure. 


AGRICULTURE AND 
GOVERNMENT : AMERICA, 
AND INDIA 

. In America the State Depart¬ 
ment of Agriculture s^nds seeds, 
plants, and all its publications to 
the farmers, Whilst every member 
of Congress is made use of as an 
agent tb push the latest discoveries 
of agricultutfil science before the 
farming members of his district, 
it. js not ^he case of the farmer 
faavipg to Ipply. The Govern¬ 


ment having made an useful dis¬ 
covery at once informs eye.'y far¬ 
mer directly. If that be the policy 
with an educated and enljghtened 
community possessai capital, 
how much greater is the nee<f for 
the Government of India to force 
upon the ignorant, anddmpoveriph- 
ed ryot, tlje lessons .gained by 
knowledge and' experience. It 
behoves the Government therefore 
to stir itself into an active policy 
if India is ever to be dragged out 
of her backwardness, and we feel 
that His Excellency Lord Minto, 
bringing with him as he does the 
knowledge of a landholder, and 
the experience gathered in a great 
agricultural dependency of the 
Crown, will recognize the particu¬ 
lar need in India for a policy of 
push in this Department of the 
Government. He h.as in Pusa the 
nucleus of a great and far-reaching 
power, it remains only^to direct 

its energies to practical utility. 

• 

t 

_ r 

PROPOSED HORTICULTURAL 
CLUB OF INDIA 

Mr, S. P. Chatterji of the Vic¬ 
toria Nursery, proposes to •estab¬ 
lish a Club, called the “Hottt- 
cultural Club of India," with, the 
object of bringing together all 
enthusiastic horticulturists in the 
country, and diffusing a knowl¬ 
edge of ^rdening in^^ the most 
• e 



[ 39 ] 


practical way. To this end, he 
propctfes as often as* possible 
meetings and shows during the 
year, and also to get together an 
up-to-date* fe^prticulturai Li.^rary. 
Lortl Kitchener and Sir Andrew 
Fraser will be the patrons of the 
C\,ub, Mr. Hfllmwood, I. C. S. 
President, ^ and Maharaj-Kuniar 
Sir Prodyot Kumar Tagore, Kt., 

\''ice-President. The Board of 

• * 

Directors consists of 12 members, 
of whom three are Indians. 

(The Plantain 

THE TREE AND ALL 
ABODT IT 


A Most Profitable Cultivation 
There is a common saying in 
Bengal that one who can plant 
1560 plantain trees, may live com¬ 
fortably ajl his life, d ins saying 
is ^ery true and If any body 
plants 360 jtlantain trees he can 
at least earn Re. i p' l day or Rs. 
360 per year, which Is a hamhome 
income to a middle class simple 
villager who has nothiiyg u) liuy, 
from outside, ex't pi salt and oil 
fot his daily food, and >.ti for 
dress. • 

* There are several species of 
plantain tree of which the follow¬ 
ing are the principal ones, vh :— 
Plantago A Usama, Musa l^anceo- 
lata and Major.- Of all the above 
the Musft ^ind is the* principal 


and bears the fruit known a« the 
plantain fruit. . 

It is very largely consumed as a 
fruit when lipe, by^ll Masses of 
people both rich and gpor, and in 
Its green state the people boil it 
wi th water or rather cook it and 
make many delicious vegetable 
dishes. Thus it is ■ useful both 
when ripe and unripe and in 
either case it is one of the best 
eatables obtainable in the country. 

The leaves are freely used by 
the people of the country as plates 
and dishes to take their rice from. 
I'ne trunk and flowers are., used 
as ■ egetable food and very good 
curries are made out of them. 
Thus every part of the tree has 
its value. 

I'he ashes obtained by burning 
the leaves, sheaths, roo'.s, stumps 
and husks of the fruits is used in 
this country by Dhobis and low- 
class people as cloth-washer and 
IS" in ' c) way inferior to soda or 
soap, The portion of the plant 
lying underground may also be 
used as food. During the terrible 
famine in Behar, some people had 
the misfortune to live upon it f<jr 
sometime.* This they boiled and 
ate. 

The honey obtained from the 
flowers of this plant is supe'rior to 
any other except that of lotus, 
orange or oil-seed (ijountry' mus¬ 
tard) flowens. * 

The fruit is very nutritious and 
ip respect of starch and nitrogen 
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, is ^ven richer than wheat. Very 
nice flour is made out of the 
fruit when green. 

The plantain trel is also an 
excellent ., fib[e-yielding agent 
(vide later). Its cultivation des- ^ 
erves to be taken up in right ear¬ 
nest by those who want to add to 
the country’s wealth at the same 
time enrich themselves. 

THE PLANTATION AND ALL 
WORTH KNOWING ABOUT IT 

Practical Hints from an 
Expf.rt 

Plantain is a native of tropical 
countries. It is hardly seen to 
grow in other countries. It may, 
however, be grown scientifically 
in places beyond the tropics at an 
enormous cost of both labour and 
money, but with no better success. 
Plantain is indigenous to Asia and 
America where it grows spon¬ 
taneously. 

Plantain is known in different 
parts of the country by different 
jiames. One sometimes finds people 
using the word bannana for 
plantain irr general. Plantain or 
Musa is the general name for 
plants of this.genus no doubt. 
Batmana is a sort of American 
plantain and may be included in 
the list of plantains, though it 
differs in {shape and form from the 
plantain. vrees of Asia- As for 


instance Musa Ensette ( a kind of 
Americaii plantain) belorjgs to 
bannana class and is in many 
respects different from Asiatic 
plantains. Plahtaiii. ;lenved its 
name from' the French' and Latin 
root *'Planiago” and is generally 
called Musa SapiehUim. Bannana 
derived its name from the French 
root ''Bannane." From this it is 
apparent that there is some dis¬ 
tinction at least between bannana 
and plantain, though they both 
belong to the sarne family or 
genus, and pos.sess the .same nature 
and habit. The leaves, blossoms, 
and fruits of bannana trees differ 
greatly in shape from our Indian 
plantains. The leaves of oannana 
trees are ionger and broader yhan 
tbc leaves of Indian plantain trees. 
The cluster of fruits is also differ¬ 
ent. According to Mr. Roxburgh, 
the well-known botanist, it is a 
distinct variety of plantain. 

Report below will show, how 
minor industry nlay attain to the 
rank of a staple product by en¬ 
couragement :— 

“The banana cultivation of 
Jamaica, a case in point, may be 
cited as a most striking and re¬ 
markable Instance of how a nunor 
industry may under suitable en¬ 
couragement, attain to thg rank 
of a staple product. 

“Twenty-five years ago, the 
value of the bananas exported from 
Jamaica was practically nothing. 
People then grew them for their 
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own use, but never tliought of 
shipping them. In the year 1892- 
93, the value of the bajianas ex¬ 
ported lirom Jamaica rea bed over 
£400,000 *t exceeded that of 
either sugar, coffee or dye- 
woods. In tjiis case a minor 
iriHustrv of contparatively unpro¬ 
mising chfir.actcr has been called 
into existence and so .idwmced 
in ••value as to overtop oli' inJus- 
tiie.s, carried on for tnorc than 
a hundred yc.ars.” (Kew Bulletin, 
October, 189^). 

In tho.-.e Islands .and in Australia, 
New Zealand, Borneo, Sumatra, 
Java, Strait Settlements and Singa- 
poVc, lj;ie cultivation of plantains 
and bananas is ,so veri^ extensive 
that every year thev export dried 
fruits worth several lacs of Rupees, 
to other countries. 

From a Report of the 'frinidad 
experimental farm we find 15 lies, 
bunjh of pl.iin banantis yiehls 
3 IF*, of Hour.^ Each lb. of flour 
is sold' in‘London markcl at 6rf. 
or .six annas, .^n .icre of land 
produces about a ton of ’^our. 
According to the above scale the 
income per Bigha is Rs. 243, as 
wi^l appear Jro.n the table an¬ 
nexed below : — 

^ The produce of an acre (3 
Bighas 5 Cottas) is one ton or 
27 maunds flour. 

The produce of a Biglfa is 
therefore 8 maunds 4 seers, sold 
at twelve annas (one shilling) per 
’segr, brin^ an incomg of Rs. 243. 


Deduct cost of cultivatioii per* 
Bigha according to the scale to 
be shown hereafter,—Rsj 56. 

Deduct .also shipping cost in¬ 
cluding all charges tJt the rate 
of four annas per seer upto Lon¬ 
don on 8 maunds 4%eers...Rs. 81. 

^ 37 - 

Net profit per Bigha is Rs._ 106. 

The above estimate, of course, 
is for flour obtained from dried 
fruits. Fresh ripe fruits are sold 
at high price locally. If you have 
100 P’ghas of land at your* 
disp sal you can easily earn 
Rs. 10,600 yearly by a nominal 
outl.ay of Rs. 5,600 only. Ginger 
and ‘urmeric may be cultivated 
in plantain field or garden. That 
also brings a handsome additional 
profit. 

There is .a great demand for 
this fruit in the market. There 
is no nlace in the world where 
it is not sold at high price. Ac¬ 
cording to the quality and flavor 
• of the different varieties of this 
.fruit, the price ranges from one 
fruit per pice to six, in our country. 
There are some places abroad, 
where each Saffari Kala (the best 
variety of plantains) is sold at 
two to six annas. liach "Kandi” 
contains five to thirty bunches of 
fruits. Each bunch agam con¬ 
tains five to twenty «fruits. If^we 
fix the average produce at 10 X 
10, it will give you a* least (lOo 
fruits at the lowest rafte. 
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f H you sell them at five per pice, 
your income will be five annas 
per plant,^per year. You will get 
three crops in succession from the 
same clump of three plants yearly. 
That brings you .about fifteen 
annas or a Rupee per clump 
yearly. If you have ^fio clumps 
of three shoots you get Rs. 360 
yearly or one Rupee daily- If you 
have bighas of land you can 

plant 384 plants at 8 cubits or 12 

feet apart. This will bring about 
Rs. 384 a year. Deduct from this 
' the cost of cultivation, as shewn 
below:— 

Cost and O ittcrn ot tVi Bighas 

R".. As 

Total sale proceeds as shown before 384 0 

1. Ground-rent . ■ 3 ° 

2. Cost of digging . . ■ 7 ^ 

3. „ ploughing . . -50 

4. ,, I.addering and breaking 

clods etc. . - ,18 

5. Weeding jungles and after-Ueal- 

ment . • .60 

6. Price of 384 shoots at half anna 

each ■ • .120 

7. Planting including digging pits . ip 0 

8. Watering . ■ .20 

9. Supplying new earth to the plants 27 0 

10. Contingencies Such , as carting 

plants to the site and other 
- expenses such as driving and 
killing injurious animaU and 
worms, etc. . . . to o 

. Total Cost . 84 o 

* 

Votal profit per year . 300 0 

Now, yoiSy profit for i|- Bigha 
is Rs. 300 after deducting the cost 
ofc ^^cultivation as shewn above. 
9 other errtps will give you, such 


a big profit. According to the 
above scale, the profit per “bigha 
is Rs. 200 and the cost of cultiva¬ 
tion Rs. 56 only. The .produce 
per clump of thred shoots as 
estimated above has been fixed at 
the lowest rates and the cost of 
cultivation at the highest rates. 
Generally, we get no less than Re. 
1-8 per clump every year. In 
that case your annual income 
would be about (300 plus 192) Rs. 
492 for a bigha and a half, or Rs. 
328 per bigha. One will no doubt 
wonder to hear that such a hand¬ 
some profit may be derived from 
such a minor industry. But we 
will say from our experimental 
knowledge that it is really sr. 

“Plant three hundred and sixty 
clumps of plantains. Then go 
home and sleep all time. Never 
cut the leaves of your plants. 
They will provide you with food 
and clothing.” 

The following are the Enjglish 
renderings of some of the Bengali 
proverbs current in the country 
regarding the cultivation of 
pl.antains. 

“Fresh cow-dung is good manure 
for betel-nut plants, and new earth 
for plantain trees. The root of 
cocoanut trees should be cut be¬ 
fore fruition.” 

“ If plantain trees are planted 
in Falgoon, they will grow into 
big clomps readily and will pro¬ 
duce so many fruits that will break 
one’s showfder to oarry 'hem,” ^ " 
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“Ravana (King of ^eylon in 
RatnjTs time) says if you plant 
plantain trees in A^ar and 
Sravan .you wil’, hard'\ find it 
necessary to your plantation 

and will hardly gather any fruit. 
Earth-worms ^vill destroy the 
plants which wiH consequcntlv fall 

on the ground.” • 

« 

“Plantain trees planted in 
Falgoon, bear fruits every month. ’ 

“Ravana was ruined with his 
whole family because he planted 
plantain treeu in Bhadra.” 

There are various other proverbs 
prevalent among the cultivators 
of this country bearing on the 
cultivation of plfii tain. 


LIST OF THE DIFFERENT 

VARIETIES OF PLANTAIN 

Dijferei*t varieties of plantain 
avaflable in India, especially in 
different parts of Bengal, art,— 

1. Anupam - { the i nsurpasscd ), 
Saffri or Siihri kola —Flavour ex¬ 
cellent, substance yellowisn and 
very soft and has no seeds. Avail¬ 
able in all parts of Bengal. Ripens 
in*three months after blo- uming. 

2. Amrito Sa^or--(Sea of nectar). 
SiAil&r 'io the.above, but superior 
in flavour. Available in abun¬ 
dance in Rampal in Munshigunj 
Sub-division, Dacca. 

3. Dudk Sagor —(Sea of Milk). 
Substance •! a milky w^ite in the 


unripe state, flavour good. Exten- • 
sivcly cultivated in Rampal. 

4. Daccai Martaban —priginally 
imported from Martaban of which 
it is a native. Bacafi Mariaban 
seems to have t.aken its name 
from it. Flavour vtry good and 
sweet, substance yellowish with no 
seed ; available in all parts of 
Eastern Bengal, especially in 
Dacca. 

5. Baghnali - (Tiger’s fore-fin¬ 
ger) so called because of its resem¬ 
blance in shape with tiger’s 
fingers. I'lavour good, substance 
yel!<' vish with no seed. Available 
in Rampal where it has extensive 
cultivation. 

6. 3 tohtin Bashi —(The charming 
flute). Is a degenerate variety of 
Sujfri. Flavour good, substance 
whitish, extensively cultivated in 
Rampal. 

7. Kauai Bashi—{Kanai or 
Krishna’s flute). Has some resem¬ 
blance with horn, curved in shape. 
Fla\ our good, substance yellowish. 
Has no seed. Available in 
J^ampal. 

8. Agnisvoar —(God of fire). 

Both plant and fruit are of a fiery 
red. The leaves are also red. 
Flavour good. Has no seed. Avail¬ 
able in Rampal. ^ 

y. ]ati —( Ordinary plantain ). 
Available everywhere in feengal. 
Flavour not so very good as that 
of the foregoing varieties, used 
in making cakes etc. * Substance 
yellowish, has seeds. * 



t i< 5 . Aniriioman. ii. Kabri. 12. 
Goma. 1^. Aina Mwgar. 14. 
Madtia .—All these are similar to 
Jati. Flavour is also like Jati. 
Substance .jfcllqwish. Have seeds. 
Available in different parts of 
Bengal. , 

15. Penang- -Is a native of Pulu 
Penang in Malya. Flavour good. 
Substance yellowish. Has no seeds. 

16. Cavandeshi or Kabuli^ Is a 
native of China of a dwarfish 
size, sometimes called Jahajoy. 
Yields large bunches of fruits 
nearly equal to the size of the 
plant itself. Flavour good. Very 
soft. Substance yellowish. Has no 
seeds. Available almost in all 
parts of Bengal. Is called (logcc 
Kale in Bombay. 

17. Champa .—Is called Sonkale 
in Bombay. 

18. Chirti Champa. - Flavour 
good. The latter is sweeter than 
the former. Has no seeds. Avail¬ 
able everywhere in Bengal. 

19. Ram Kola—-Red. Flavour 
good. Has no seeds. Available in 
some parts of Bengal. Is called 
Raj Kola in Bombay. 

. 20. Beef Java Red. Similar 
to the above. 21. Kanihali. 22. 
Kalibow. 23. Chatim. 24. llajari- 
Champa. 25. Thotay. 26. Kurbut. 
37. Chfna Kanthaly. All these are 
of leK importance as their flavour 
is not so goo(l as that of the fore¬ 
going ones. 

•38. Tular aihia. 29. Kerkeri 
ea. 30. Shim athea. Flavour 


good, substance white, very soft. 
FuW ol seeds. Not eatable. >• 

31. Chhagol Batea. Giant 
variety of athea, similar to Tula 
athea. Flavour geoc^. Sweeter 
than all the above. All these 
varieties yield good fibre. 

32. Singapore —Several varie¬ 
ties available of good IJavour. 

33. Rangoon.—Only one variety 
known which is not good. ^ 

34. Musa Zebrina. —Is a 
native of Sumatra. I'ruits not 
eatable. The plant js very orna¬ 
mental. 

35. Boinbai. 36. Bombay musk. 
37. Bombay Dwarf. 38. Goa 
Variety. 39. Muhily or Mullanee. 
.)o. Ehichi. 41. Giant (Bombay). 
42. Bella. 43. China. 44. China 
Red. All these plantains are 
imported from different parts of 
India. They thrive well in many 
gardens, but have not yet borne 
fruits. 

45. Musa Superba. —Is a native 
of southern India., .Very orna¬ 
mental. 

46. Madras.—Native of Madras. 
Not mature yet. 

47. Donrep —Important for leaves 
only. 

48. Donreh —Important for lea¬ 
ves, plant, and for fibre. • Fruits 
not eatable. 49. (a) Muse Chine- 
nsis, ornamental, (b) Musa Rusea, 
ornamental, (c) Musa Rubra. — 
Tham Kola or pillar plantain, very 
ornamental. 50. Musa Ensette. — 
American IJanana. 51. Mttsa Reli-‘ 
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giosa —Habits not known yet. 52. 
Musa Ornaia —Native ’of Chita- 
gong ; Monkey’s plantain. 53. Musa 

Glauca —Is a native of Pegu in 

* . 

Burma.* Moijlccy s plantaii.. 54. 
Mhsa Coccinca —Very ’ornamental. 

Curry or V«(ii£ table Plant \in 

• • 

55. Lun^bir. 56. Bura Btigimv. 
57. Katu Bhusa'ii. 58. Paularaslt. 
Several other varieties available. 

Ceyi.on or Sinhalese Pi \ntain 

5y. Kolikntja Good flavour. 60. 
S'in.Yiia/t’/.- Similar to the last. 
Has sweet smell. 61. Amhal honti- 
raiein/d - with sweet and sour in 
ta*te 62. Roia-bonarinvaJa.- Very 
svve^t. -63. Pushpa Kudali. — 
s\^et • scented variety of good 
flavour. 64. .Vui'ar/. -Fingured 
plantain* very sweet. 65. Me 
goanmvala. —Curry plantain bear¬ 
ing large green fruit. 66. llapu- 
Short fruited curry 
plafitain. 67. Alikchcl. —Wild va- 
ficLy, yields be.'ft fibre. 68. /llukchcl. 
—A§h coloured units, used i" 
curry. 69. Movdan.--Ash colour¬ 
ed fruits, used in cu ry. 70. 
Raih Kehel. —Red curry y! ntain. 
71. Mariwala.- Potato flavoured 
Airry plantam 72.—A' l ^naru — 
greeif coloured C’lrry plantain. 73. 
•AJjfrWu.—-Fragrant ciirry plantain. 

Additional list of plantains 
cultivated in the Bombay Presi¬ 
dency or Western India ;— ' 

74. Kabe. 75. Goosavee. 76. Bottat- 
• tee. 77. l^kandee. 78. *Rasa Bali. 


79. Raja Rasabali. 80. Patta,Bali. 
81. Patta Gogoondi Bali. 82. Mad- 
haranga. 83. Gujja China. 84. Gtdar 
Bali —Butter planttfin. 85. Chandrp, 
Bali —Red plantain. 86. Sakialati 
Bali —Red cotiteny. 87. Pacha 
Bali- green, even jyhen ripe. 88. 
Ilaon Bali. 89. Yclatri Bali. 90. 
.Irisma Bali or Ane Bali —A very 
large kind of plantain. 91. Kalyani 
Ball. 92. Budhi Ball. 93. Musa 
uranoscopc -Queen’sland orna¬ 
mental banana. 94. Musa Sapin 
turmdlalla —ornamental. 

Note.—In the Tamil, Telegu 
■ind Sinhalc.se languages the words 
“Kehel or Kale” means Kola or 
Kela. 


^Tobacco 

ITS CULTIVATION 


The large increase of some 
36,000 acres in tobacco cuHh'a- 
tion in Bengal in 1903-04 as 
compared with the proceeding year 
has occurred mainly in the dis- 
• tricts of Puri, Cuttack, Monghyr, 
Rangpur, Jalpaiguri, Jessore and . 
Nuddia, •where the people are 
paying more attention to the crop, 
it being a profitable one to grow, 
the demand for home-grown to- • 
bacco having increased, in the 
Province. 

Most of the influe^itial' pajjers 
Art now writing abput Tobacco 
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^nd Tobacco cultivation. They 
are of opinion that there is a vast 
room for improvement and there 
is no reason to suppose why Indian 
tobacco wiy not hold its own 
against imported varieties. 

Tobacco is the most extensivelv 
used narcotic or stimulant known 
in the world and in India it is 
used in ;various ways. Smoking 
tobacco is a universal practice 
amongst all classes of the Indians, 
in various forms. Next to smok¬ 
ing comes its use as snuff and 
chewing raw tobacco is also pre¬ 
valent nearly amongst all classes 
of people. In short, in one or 
other form, tobacco is used nearly 
by about ninety per cent, of the 
people of India. Hence tobacco 
occupies a very prominent posi¬ 
tion amongst the vegetable pro¬ 
ducts of India and is therefore 
extensively grown nearly all over 
the country. 

How it came to be first intro¬ 
duced into this country or whe¬ 
ther it is an indigenous plant of 
India, there is no authentic record 
to be found anywhere in the 
history of India, .but it is more 
than evident that the' ancient 
Aryans were not fortunate enough 
to include the' delicious and in¬ 
vigorating smoke of this sweet 
scented berb amongst the many 
enjoyments ti^y used to indulge 
^^in, during the golden age, in as 
mudj as there is no mention of it 
aqy^ere'eitker in the Vedas or 


Puranas. Therefore it may be 
easily surmised that it is a later 
addition to the long list of narco¬ 
tic stimulants used in India. 

According to the B'li'rppeans the 
birth-place of this most uni¬ 
versally used drug was America 
and the first discoverer of it was 
Columbus. . 

There is an inexhaustible 
demand for tobacco all the wcyld 
over and really good leaves always 
fetch good prices. 

At present the cultivation is 
practically confined to the dis¬ 
tricts of Norlhern-Bengal, Dinaj- 
pur, Rungpur and neighbouring 
tracts. 

Both production and 'quality 
can he immensely improved with 
the help of manures and applica¬ 
tion of up-to-date scientific 
processes which arc beyond the 
scope and power of poor illiterate 
cultivators. i 

Curing leaves and cigar-making 
also afford a highly remunerative 
scope for the exercise of scientific 
knowledge and capital. 

An Estimate of profit and 

LOSS PER AbRE ' 

Rs< As. P. 

Land i acre (about j'/i bighas) , 
Ploughing, at the rale of Re i*8 

per l)igha . . 5 0 ® 

Seeds . . ,10 0 

Cow-dung manure 6o mds. @ ans. 

8 per maund , . . 30 o o 

Subsequent care^ for 4 months by 

I man @ Rs. g^r month f 3a 0^0 
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Rs. As. P. 

Rent at the land (d Rs 4 pc* 

bigha. . . 13 8 o 

Subsequent expenses for barve.st. 
ing, drying and paring t!,> 
leaves • . 500 

\ • _ 

Total . . 86 -S o 

^Thus we fiiftl tliat the hifthest 
cost to jL^row tobacco per acre is 
about Rs. 86-8 ftikinp fur jxr.intet! 
that the cultivators have to 
purchase the cow-dung at the 
above high rate, which in reality 
they have cither had not to do at 
all 01 may have to do partially. 
Now the av'crage production is 
about 6 mds. per bigha or about 
20_mds. per acr.e (which may be 
’,ncre|ised if better and larger 
qu»ntlly of manure is used) out of 
which quantity there will be 
about 7* to 8 mds. of inferior 
tobacco called 'Bishpdth and old 
leaves and the balance 12 to 13 
mds. willjbe Polo or better tobacco. 

•' Rs. A-'^. I'. 

8 mds. of Bishpjtli (Jh Rs. v8 per • 

maund at the lowest . -ss o o 

12 mds. of Polo, .■considciii’g the 
quality to he veiy low, Rs to 
pet luaifud . , . 120 o o 

Total ... 148 o o 

•thus there is a clear profit 
of alJbut Rs. 61-8 per acre or 
nearly 70' per cent, of the gross 
capital outlay. This profit may 
be very greatly increased if bfctter 
manures are used and more vigi¬ 
lant care is taken on scientific 
prmciples,* Even as it stands, this 


profit is v&ry satisfactory and* any* 
one with a capital * of about 
Rs. 500 may easiljr ea^rn .about 
Rs. 30 per tnonth, on an average, 
if not more. He may* invest this 
capital over again in growing 
other crops .such ;*> potato, jute, 
&;c. during the remaining 8 months 
.and can get another equally good 
return. Thus there is every chance 
of more than doubling one’s capi¬ 
tal in a single year. 

,\s in all vegetable matters the 
component parts of tobacco 
consist of three things, namely, 
wat'r, mineral acids and bases 
(when burnt become ashes). The 
greater part of the ashes consists 
largely of potash, salts (KCI, 
Ks CO3, K2 SO4) which may 
amount to from 5 to 35 per cent. 
It is remarkable that tobacco 
contains no soda. 

Nicotine is the matter which 
gives strength to tobacco, but 
not its fi.avor or aroma. The 
m.Tuurc supplied to a tobacco field 
.docs not improve its Nicotine but 
^increases the weight of the crop. 

Nicotine is the substance which 
affects the brain of the user and 
imparts to him that pleasure 
which a smoker or a user of 
tobacco in any ’other ^forms, 
enjoys. Though this Nicotine is 
the real giver of pleas’ure to 
the user of Tobacce* it is vpry 
injurious to his health and less 
the quantity he imbibes the better 
it is for him. In 4 his respect, 
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”the smokers of cigars are more 
liable to imbibe this Nicotine poi¬ 
son in mnch larger quantity than 
the smokers of hookah (huble-buble) 
—a kind of’ contrivance by which 
the smoke is made to come 
through thp water placed at the 
bottom of the cocoanut shell. 
This water, thus placed, does not 
only reduce the quantity of Nico¬ 
tine which is soluble in water, but 
also makes the smoke much cooler 
than when it is smoked from a 
cigar. Scientific Europe or 
America is far behind in this 
respect than India, although the 
use of tooacco must have been 
introduced into all these countries 
nearly at the same time. 

There are several ways of in¬ 
creasing or reducing the per¬ 
centage of Nicotine in the leaves 
of tobacco if any one desires so to 
do. If the plants are put wide 
apart, allowing sufficient space 
between them, they grow vigor¬ 
ously and the leaves become, hea¬ 
vier and thicker as well as richer 
with Nicotine than if they are 
planted quite close to each other 
when the leaves generally become 
thinner and less vigorous and 
contain much less percentage of 
Nicotine. But Nicotine makes 
the leaves stronger and therefore 
help .to fetch more value for the 
leaves—henefc it is to the interests 
of the cultivators to see that there 
nijfy be greater percentage of this 
ip the leaves they grow, 


There ^ire .several varieties of 
tobacco grown in different' parts 
of the world of which the one 
grown in Venezeula is considered 
to be the best in ‘flavor, aroma 
and Nicotine. This variety is 
known under the name of kanas- 
ler —a name given to iffrom its 
peculiar packing for e.sport in a 
kind of wicker baskets called 
kavastrti. Next to this Tobaj;co 
comes the kind of Tobacco leaves 
shipped from the United States 
of .\merica which are also very 
good and very much appreciated 
in Europe specially in the United 
Kingclom. Turkish 'tobacco, which 
also is very good m flavor comes 
next to what is grown in Vene- 
zeula and Cuba. 'Fhis Tobacco is 
grown in the province of Syria in 
the Asiatic Turkey and is known 
under the name of Laiakia and is 
very much liked by the smokers of 
Europe and fetches very good 
prices. 

In Europe there are Several pre¬ 
parations of Tobacco known un¬ 
der various names, such as. Smok¬ 
ing Mixture, Roll Tobacco, Cake 
Tobacco, &c. &c. These different 
kinds of tobacco are specially 
manufactured out of tobacco 
leaves to suit different purposes. 
We have,however,no such prepara¬ 
tions in India—and the only one 
that is in use here, is called Goorook 
or smoking tobacco which is 
smoked by the Indians in chillum 
with the help of huble-bubble,(, 
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Tobacco—a very paving crop 
IN TftE Bombay Presidency 


Tobacco, like SAHjarcane^ is also 
i very paying crop jn the I’ombay 
’residency. *At present^ it is of 
pecial importance in the Kaira 
ind Belgastm Districts. The total 
obacco area of flie piesidencv is 
inder 100,0*00 acres. * The crop 
equires high cultivation and 
vhcn’successfnl can, it is said, pav 
i profit of over Rs. 100 per acre, 
some two decades ago, experi- 
nents were made by (iovernment 
o improve either the cultivation 
if the plant or the curing of the 
eaf by European methods, but 
vith no» favoura' ;e or iangible 
■esulis*aiid were in coisscquence 
ibandoned. Interest in the matter 
las again •ccently been revived in 
he liombay PresidencA where 
■he authorities are reviewing the 
ixperimcnts in cultivrs' on at 
'iadijrtl and have ordered tlu 

instruction of curinrr-fiouse in 

■ . • 

;onnection with tin n If th'^se 
ixperiments lead to practical re¬ 
sults and tobacco cultivation is 
taken up on the right Hops an¬ 
other most remunerative invest- 
me#t will be* thrown opp'' to 
capital in Western India. 

tjSiNti PASTE in Cheroots as 
AGA lViST THE Ml't’LMEIN SYSTEM 
OF TYING UP THE ENDS * 


A correspondent says : Burmese 
manufacturers of cheroots^ are not 
as t^reful af they migl^ be of the 


quality of the paste they use, Stnd , 
the cheroots suffer in consequence. 
Sago or arrowroot is generally 
used, but it is not often freshly 
made. Many j'ear* agp, manu¬ 
facturers in Moulmein used to tie 
the end of the cheroots with 
Till key red yarn instead of using 
paste, and smokers then had only 
the flavour of the tobacco leaf 
with their cheroots uninjured by 
ancient paste. For some reason 
or othei the manufacture of these 
tied cheroots was abandoned pro¬ 
bably or account of the greater 
trc.ab'e involved in the making as 
compared with the use of paste. 

If some manufacturers tried the 
old tying up sjestem with the best 
tobacco leaf they would probably 
be surprised at the popularity 
such cheroots would acquire. 

A Timely Suggestion 

Tirhut (Districts of Mozuffarpur 
and Darbhanga, B&N.W.R.) is a 
great centre of the tobacco trade, 
'vhcre Labour is also very cheap 
a\id plentiful. A cigarette or 
'kiri' busine.ss, if started here, is 
bound to be lucrative and it can 
be taken jn hand with a small* 
capital. 

There was once ^ factory at 
Pusa which can be revived. • 

Tobacco & Official SchemIe 
OF Experiments 

• 

In connection with an official 
scheme of experiment* for tl»e 
improvement of Indiati tobacco 
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, which has been evolved by the 
Board of Agriculture, it has, we 
see, been proposed that the area 
for experimental ' work should 
for the present, be confined to the 
following tracts :—(i) The Coim¬ 
batore and, Dindigul tract of 
Madras ; (2) The Godavari delta 
of Madras ; (3) The Rangpur 
tract of Eastern Bengal ; (4; The 
Delta tract of Burma ; (5) Behar 
in Bengal ; (6) Gujrat in the 
Bombay Presidency. The main 
objects of the experiments are to 
be to test the possibilities of pro¬ 
ducing tobacco for European con¬ 
sumption suitable for (i) Cigar 
wrappers, (2) Cigar fillers, or {3) 
Pipe and cigarette tobacco. 

ILbe Ca0tor'«®tl jMant 

GENERAL NOTES 

[Reference ; Dr. Watt’s Dictionary of 
Economic Products, Vol. VI., Pt.. 

I., R. 369—486) 

Some botanists think that cas¬ 
tor-oil plant is not a native Of 
India but that it has spread from 
Africa. But the plant has been 
keen to grow quite profusely in 
the outfr Himalaj^as at a consi¬ 
derable distance from human habi¬ 
tation. Besides, in the plain.s, the 
plant is seen to grow uncared for 
on waste-lands with luxurience. 

• Some Use^ : Castor-oil is fre¬ 
quently used by dyers and calico- 
printers of'India and elsewhere and 
tanners as a dressing for tanned 


hides and .skins. It is also used as a 
preservative of leather-goo'ds from 
wet. The leaves of the plant yield 
food for that important valuable 
eri silk-worm culticreq! In Assam. 
An excellent paper-pulp is said to 
be made from its bark and stem. 
For efficiently lubricating all kinds 
of machinary, as a lamp-oil yield¬ 
ing white light 'without soot, as 
a material for the .manufa^:ture 
of soaps, candles, pomatums and 
perfumed hair-oils, no better agent 
can be found. The use of the 
higher class oil in medicine as 
an infallible purgative is too well- 
known to Tieed much comment. 
The castor-oil cake is very valu¬ 
able as a general manure aifd has 
almost become indispensiblt for 
sugar-cane, potatoes and wheat 
cultivation. There is a popular 
nation amongst the farmers of 
India, not uncorrobarated by facts, 
that, fed on castor plant leaves, 
cows yield more milk. 

CucTivATiON : The castor-plant 
is cultivated extensively in Behar 
and in Orissa and in certain parts 
of Bengal, though not so exten¬ 
sively. The plant likes a loamy 
soil enriched by siltdeposits of 
river banks. The seed is generdily 
sown in Kartik and is harvested 
in Patts. The seed after ' being 
picked is sunned for 3 or 4 days, It 
is then husked when it is ready 
for the market The average yield 
of seed per acre is 3 maunds. 

P. Q, 
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ITS CULTIVATION IN 
. CEYLON 

(Extract) 

Tl^e castarisil plant (Ricinus 
communis, Linn.), a native of North 
Africa, is without question tho¬ 
roughly naturalized in Ceylon. 
This produat is largely cultivated 
in the tropics, in climates similar 
to those prevailing m many 
parts of this island. A series of 
experiments has therefore been 
made to detesmine whether it is 
possible to profitably cultivate 
this product at Peradeniya. 

If the castor-oi I plrfnt , ould be 
successfully culti^ 'ted tn Cevlon, 
there Vvo'uld Oc a fair outlet for 
the *cak'e and oil obtained fioni 
the seeds. The folhtwing table 
shows the imports to Cevlon in the 
.years 1899—1903, inclusive :— 

I'KKI. 1901 l'IO». I'tOl, 
Cwt. Cvvt Cw t. Cwl. 

Castor a»ke ... 124,51 l {4,(. j >! d i, 

Castor-oil ... 5. -'i'2 ... 5.491 .5,lH4...(,,2b4...4.77'> 

• 

Castor-cake has now tallfen its 
place as a constitueni of maruires 
for tea, cocoa, and cocoanut . It 
contains from 5 to 7 per cent, of 
nitrogen and varying proportions 
of phosphorit; a..id and potash. 
T^ere is likely to be an increase 
ip the demand for this relatively 
stable manure. The oil is exten¬ 
sively used for medicinal and 
other purposes, and noless*than 
1,410 tons have been imported 
during the last five years. 


The work done at the Exppri- 
ment Station has provec^ that this 
product is one which is not likely 
to be taken up in preferencfe to 
those already thriving in this 
district. * There is, however, oppor¬ 
tunity for further etyjeriments in 
the Northern Province, and new 
varieties are still being introduced. 

The castor-oil-plant has not 
been cultivated on a large scale 
in Ceylon, and is at present mainly 
confined to native compounds. 
The parent-seeds have most 
probably been introduced from 
India without regard to their 
relative values as crop-producers, 
and scattered plants of different 
varieties are now met with from 
sea-level to 6,900 feet. 

The experiments were com¬ 
menced at r^eradeniya in 1903 
and have been continued upto 
the present date. The Indian 
varieties experimented with have 
boen obtained through the kind¬ 
ness of Major Prain, Superin- 
iendent, Royal Botanic Gardens, 
Calcutta, and C. A. Barber, Esq., 
•Government Botanist, Madras. 

Varieties 

.Madras variety .—This variety 
is distinguishable by its small 
habit and light-blue coating of • 
wax over stems and leaves. The 
leaves, fruits, and seeds are smaller 
than the other variefles mentioned 
here. The fruit is about 15 mm. • 
(I inch) in diameter, and its tvall 



j is'Covered with soft attenuate 
structures measuring 5 mm. {-1^ inch) 
in length. 

The seedl of this variety are 
very sm^ll and comparatively 
heavy. They usually measure li 
mm. infh) in length and 
6 mm. (-) inch) in width and 
about 2,440 fresh seeds weigh i Jb. 

Patna variety .—This variety 
in point of habit comes between 
the Calcutta and Madras varieties. 
The stems and leaves are coated 
with a thin layer of bluish wax, 
which is easily detached. The 
inflorescence possesses a very large 
number of flowers, which are very 
compact, and form an erect pyra¬ 
midal mass unlike what is seen in 
other varieties. A single inflore¬ 
scence measures from r6 to 35 cm. 
(6I-13I inches) in length, and may 
bear over 70 fruits. The fruit is 
about 20 mm. (f inch) in diameter. 


The spines are longer than in any 
other variety, and measure 10 mm. 
(I inch) in length, or half the dia¬ 
meter ol the fruit. 

The seeds vary from 12 to 6 mrp. 
(^—I inches) in" length, and are 
•invariably larger than those of the 
Madras variety and smaller than 
the Major. 

Major variety .—This is a per¬ 
ennial variety of caStor-oil. It 
differs from all other in the very 
1 jjge size of the leaves, fruits, and 
seeds. The fruits measure 35 mm. 


. insli) i« dian|cter,a.pd ate cover- 
giw'' spikes ,.6 inro. 


H inch) in length ; there may bi 
as many as 20 fruits in eacl 
inflorescence, the latter measuring 
when open 25cm. (10 inches) i: 
length. The seedp'- }irc 20 mm 
(I inch) long and 15 mm. (-|^inch 
wide. The stems and fruits ari 
deep-green in colour, and are’no' 
covered with a layer-of wax as it 
certain other varieties. 

Calcutta I’ariety. -This variety 
in good soil, grows to a larger tre( 
than any of the other varieties. 

Method of Cultivation 

The Government Botanist 
.Madras, states that the lane 
is ploughed twice after the rain! 
land in July and August, and thi 
seed is sown by dropping it ih thi 
plough furrow. Another plougl 
which follows covers the seed 
A month after planting, when thi 
plants arc one foot high, the lane 
between the rows (which are a yarc 
apart) is ploughed once or twice 
This •product is, in parts of India 
grown in rotation with others. 

At Peradeniya, unmanured lane 
has been turned over by mammoty- 
forks, and after a little levelling 
the seeds have been sown by-hand 
The castor-plant -was grown ^ : 
single product and has beer 
followed by Indian corti "anc 
ground nuts. 

The seeds of the different* varic< 
ties were sown at varying distance! 
according to the habit of'tht 
mature plarits^ 
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Growth and Harvesting 

« 

Madrai variety .—The seeds can 
be planted 3 feet by 3^ feet apart 
(closer.than anv^of the foregoing 
varieties J,*and bear fruit a few 
weeks earlier than the Calcutta 
variety. ^ 

• One plot planted on the 20th 
April was ready for picking on 
the 2Tst August, the crop rising 
tc^its maximum during September 
and October and dying back in 
November. The crop-period might 
have lasted,longer had the plants 
been free from the attack of flv% 
though a cropping-period extend¬ 
ing over two to three months 
seems to be whnt one may expect. 
In ^Jovember and December this 
fflot produced abundance of new 
leaf. 

Patna variety .—Seeds can be 
sown 4 feet by 4 feet or 6 feet by 
4 feet apart. The growth in the 
seedingrstage is rapid, the plant 
aftaining a height of 6 to 10 feet 
in live months. The crop may be 
expected four to ti'. e month; after^ 
sowing. , 

Major variety .—The plant grows 
very rapidly, attaining a height 
of 6 feet with r .tern 2 inches in 
*uiameter in five months. The 
seetfs were planted towards the 

* %nd of February, flowers appeared 
iA May, and fruits were ready for 
picking in August. The btst dis¬ 
tance for this variety is about 10 

feet, as the branches are large and 

• - 


Calcutta variety .—It wm Arigiiv 
ally planted 3 feet by *3 feet apart, 
but twice this distance is the 
minimum t*o be alTowed, as within 
four to five months, the plants are 
5 to 6 feet in height and well 
branched. • 

Transplanted seedlings are very 
backward in their development. 
The ccop is ready for harvesting 
four to five months after planting 
seed at stake, or five to six months 
from transplanted seedlings. 

The fruits are collected by hand. 
When one or more fruits, in an 
inflorescence are ripe, the whole of 
the latter is detached and dried in 
the sun. During drying, the seeds 
are liberated, and the husks arc 
separated from them by winnow¬ 
ing. 

Cbe |>otato 

GENERAL NOTES 

Potato, botanically known as 
Solanum tuberosum, is a most 
largely used vegetable in the 
world. There is scarcely any 
vegetable curry where this most 
valuable esculent does not form 
the principal part. It occupies 
the next place in* importance to 
rice amongst the food stuffs of the 
vegetarian Hindus. * ’ 

Potato is not a uitive of 
but was brought here ^ j 
Spaniards who met with it, the 
neighbourhopd,pf 
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was cultivated by the natives, 
nearly 300 years ago. 

Potato owes its value to the 
peculiar habit tf developing under¬ 
ground slender leafless shoots or 
branches which differ in character 
and office from the true roots. 
These roots gradually swell at 
the free ends and produce, the 
tubers known so well to us as 
Potatoes. These tubers have eyes 
or leaf-buds from which again they 
send forth leafless branches each 
of which again produce a tuber. 
Thui from one plant there may 
be many tubers, the number and 
bulk of which depends entirely 
upon the nature of the ground on 
which the plant is grown. 

Sandy and consequently loose 
soil is best suited for its growth, 
whereas, hard and sticky soil is 
not at all suitable. Before plant¬ 
ing, the ground must be very well 
loosened by plough or hoes and 
well-manured. Of all manures, 
castor-cake,rotten cow-dung,bone- 
meal are the best, and one must 
be very careful to put sufficient 
manure on the ground to get good 
result, otherwise the result will 
be unsatisfactory. 

Its value as an article of diet 
consists in the ^ starch it contains 
and to a less extent in the potash 
and other salts. On account of 
its contaifting Nitrogen only in a 
very small proportion, it cannot be 
in^pendently used as a staple 
arti^ .of diet. When analysed, 

IP ' 


potato has been found to contain 
the following, viz ;— ■> „ 

Water ... 75 percent. 

Starch &c. ... i8’8 „ 

Sugar 3:3. „ 

Nitrogenous'matter 3‘i „ ' 

Saline matter ... 07 „ 

Fat ..._‘o'2 „ 

loo 

There are about 600 different 
species of potato, of which only a 
few—say, about a dozen—are 
known to the ordinary people. 
All these different species con¬ 
tain nearly the same chemical 
composition and may be culti¬ 
vated in nearly the same manner. 
When grown wild, the , tubers 
are not earthed up in the same 
way as they are when regularly 
cultivated. They generally be¬ 
come small and lie close to the 
surface of the soil or even above 
it. They then become green in 
colour and acid in taste and, are 
not very wholesome as food. 

ABOUT POTATO-CULTURE 
Practical hints from an expert- 
grower IN Bengal 

Mr. Iswar Chandra Guho, Jamalnur. ‘ 
Mymensingh, Bengal. 

Sorting; —As soon as you have 
gathered your crops,' you should 
sort them according to th<;ir:tsi^, 
into three0 to four classes, as. 
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generally four classes of tubers are 
obtabied. The first-class should 
contain the largest^ tubers; 
mediunj-sized tubers belong to 
the secfinS-biass ; and the smaller 
ones to the third ; and the wound¬ 
ed, sickly and tubers of coarse 
shape are included in the fourth- 
class. Tlw first and, second-class 
tubers are fit* for table use. 
Potatoes for seeds should be 
selected from the second and 
the third-class tubers. The fourth 
class tubers should not be stored 
but sold out immediately after 
harvesting, as they will occu¬ 
py a considerable part of your 
godown and w’ll scarcely bring 
gain* These may, however, be 
stored’ separately and preserved 
for family' consumption in case no 
market is available. The dis¬ 
eased tubers should, under no 
circumstances, be allowed to re¬ 
main in-your godown and they 
sholild be picked out immediately 
after harvesting. 

Storing ;—If possible, potatoes 
should be stored on platforms .nade 
of bamboo or wood-planks over a 
layer of dry sand. They should be 
placed separately but closely. A 
small quantity of sand siiould be 
sprinkled over all the tubers. This 
is*the best method of storing pota¬ 
toes. On each platform two to 
three layers of potatoes may be 
stored, each course having a layer 
of sand underneath. If it is not 
'possible t<fstore them, in the above 


manner, they should be sticked* 
in heaps on dry-floor dver a layer 

of sand in three to five layers, 

• • * . 

one above the other. In this case, 
a thin layer of dry sand should 
intervene between two layers of 
potatoes. But potatoes to be pre¬ 
served for seeds should always be 
stored in the first method. You 
should keep a sharp eye on your 
potato-godowns and inspect 
them at least thrice a week in 
order to see if your tubers have 
rot or caught any disease. When 
you see that any one of the tubers 
IS so suffering, pick it out and 
remove it. There should be free 
access of air and light in the 
godowns, the tubers will other¬ 
wise suffer from rotting and mil¬ 
dews. 

Preserving :—Sometimes potato- 
dealers use Kerosine oil in order to 
preserve potatoes for long periods. 
They .'oak the tubers in KettSrifie 
oil before storing. This certainly 
destroys the vitality of the tubers 
. and renders them tasteless. This 
, is an objectionable method of 
preserving potatoes. Others say 
that if potatoes are washed in*a 
mild solution of sulphuric acid 
and water, they will keep for a 
long time in good condition. 
But in my opinion both these 
processes are lead as the .tubers 
lose their good taste more » 'o* 
less. 

Potatoes may be (Jreserved.*^ 
good condition for a fong 
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Ctibbitig them with -.vood cinder or 
washing them in liquid cow-dung. 
In the latter case, after washing, 
have the tubers dried in mild heat. 
This process is .less costly and at 
the same time never interferes 
with the taste ol the tubers. 1 
have experimented these proces.ses 
with very satisfactory results. 
They never cause any harm to the 
vitality of the tubers but rather 
invigorate them, and keep long 
them in good and healthy condi¬ 
tion. 

Seeds :—Bad seeds cause gradual 
degeneration of the tubers, while 
good and healthy seeds give birth 
to new and improved varieties. 
As for instance, Ambala and 
Nainital potatoes are allied 
species and must have sprung 
from the same origin. Such is 
the case with Patna and Rung- 
pur varieties, which are nearly the 
same in size and shape but differ 
in taste only in some respect. 
Tjhis sort of evolution and de¬ 
generation chiefly depend upon 
seeds, soil and climate of the 
localities, 

I was successful in raising plants 
from real seeds. 1 tried them in 
my experimental-farm sometime 
^ago, with very unsatisfactory 
results.. Most of my readers will 
perhaps laugh when I say that 
potato has seeds. These seeds, 
«however, do not suit the Indian 
I^ Etiropc and America 
sojds-^&en deal in potato- 


seeds. These seeds are extracted 
probably from tubers by sciefltific 
process. They can not do well 
in this country, as they generally 
lose much of their vita''.Tty in trans¬ 
mission. It is very difficult to raise 
plants Irom these seeds. 1, there¬ 
fore, advise my readers not to 
purchase them. They are sure to 
be duped by high-sounding adver¬ 
tisements often appearing in news¬ 
papers. I was a sufferer on more 
than one occasion. 

It is therefore advisable to use 
healthy tubers for seeds. Potatoes 
preserved for seeds in lower Bengal 
are inferior to those in the hills 
or places where they are indi¬ 
genous. Moreover, seed-potatoes 
preserved in the plains gradually 
cause degeneration of the tubers 
in size and shape. It is very 
difficult to preserve seed-potatoes 
in Bengal, where excessive rain¬ 
fall and burning heat of summer, 
cause immense injuries to the 
tubers. One of the easiest way 
by which seed-potatoes can be 
preserved in the plains is to 
dry the tubers in mild-heat for 
a week and then to store them as 
stated before, for future use. This 
will, perhaps, serve the purpose, 
but will not give satisfactory out¬ 
turn. ’In order to testify the 
truth of this, I advise you to get 
your supply from Nainital and to 
cultivate the same in your field 
and to preserve potatoes for seeds 
from your prqduce for diisuii||: 
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yiar. That year you, will get 
tubers of deformed shape and 
smaller size. During thf succeed¬ 
ing years you wyi gradually get 
poorer but-tfcrns and, the worst 
tubers if you continue to preserve 
potatoes for s^ds from your pro- 
dbce. Lastly, it»will appear like a 
new degenerated variety altogether 
losing its shape, size, taste and 
quality. 

Fifteen years ago, no body 
in this district knew what 
Nainital, .^mbala, Cheerapunji 
and other varieties of potatoes 
were. But by continual experi¬ 
ments during these vears, I have 
betn i^i a positi >n to show them 
what they are and,how they 
shSu Id’ be cultivated here. Now 
1 am fortunate to see many of mv 
countrymen setting apart at least 
. a few cottas of land for potato 
cultivation. They now grow the 
quantities they require for do¬ 
mestic use. Even the local culti¬ 
vators have now taken 'up in 
earnest the cultivation of potatoes 
as an important crop and they 
most willingl}' follow mv advice 
and example. ' 

* * POTATOE? FOR ExHIBIT ON 

As ‘soon as your crop is har- 
v^ted, select,ou 4 : of your stock the 
best and the biggest tubers of 
good shape for exhibition to* any 
industrial or agricultural fair. 
By deing this you may be amply 
Viditeatded ter your la^ur. Besides 


you will be regarded as a potato-* 
grower of name and fame, which 
again will ,bring great, demands 
for your potaWes from all parts of 
your country. * * 

During the third year of my 
experiment with life potato crops, 

1 was known to be the only potato- 
grower here of some reputation, 

I have already told you that I 
was not successful in growing this 
crop, and that later on my tubers 
sometimes weighed about a pound 
each. Some of these tubers were 
sent by me to the Tangail Industrial 
and Agricultural Exhibition. They . 
were so very big that a special 
medal ’was awarded to me for 
their unusual size. Since that 
time, the demands for my potatoes 
were so great that I could hardly 
meet them. I used to get orders 
from many of the well-to-do men 
of my country, and especially from 
the Furopean gentlemen, who 
were pleased to visit rhy farm. 

Market for Potatoes 

, If you get a favourable market 
after you have finished harvesting, 
never allow it to slip away and 
wait for a next chance, which 
may or may not come. Potatoes 
are perishable and in case t)jey are 
•subjected to contagious diseases, 
they may be destroyed* in no 
time. All your hopes will t|^eri 
be gone once for all. No doubt) 
if you can preserve yoflr potaides.. 
in good condition till tihe, fiiins^ 
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Ithey 'may fetch you a better 
profit, as price of vegetables then 
genera,lly goes^up very high. 

During dr^’ weather, price of 
potatoes falls down, owing to 
extensive import. At that time 
they may be had even at Re. i 
per maund. While during the 
rains potato-market rises up to 
Rs. 5 to Rs. 7-8 per maund. But 
you should never depend upon 
future, which may come with 
good or had results. 

Cost .\ni) Oi t-torn 

Now I will conclude this article 
after showing you the probable 
cost and out-turn per Bigha of 
land with and without manure. 
When I started as a beginner, I 
made my experiments without 
any manure. In that case, my 
out-turn was 30 maunds per Bigha, 
and my profit was Rs. 11-8 only, 
after deducting the cost of cultiva¬ 
tion and rent, as will appear from 
the table annexed below ;— 

Tahlf /.—Showing iiu Cost ond Oiit-lnm ' 
por Htgl)o wtt/ioul manuti , 

fA Bipha is equal lo .i little moie linn ', 


' III an acre] 

Ks. As. 

I. Digging 

2 8 

2. Ploughing ' . 

3 0 

3. PrepaHng land 

. 2 0 

4. Repti 

2 0 

5. Planting, etc. 

5 0 

6. ^ed Potatoes, ^ maunds . 

21 0 

7. Watering, 

. 10 0 

Si^Harvesting 

3 0 

Totid colt per 

. 48 8 


Ks. As 

I'roduce JO M<l.s. at Rs. 2 per Md. .< 60 u 
,\'el profit • • . .118 


TM H.—Sbowing M Coitafid ovl turn ptr 
HigPa vill' row-dmig nmiiiirt oii/j’ / 



Ks. As. 

!. Digging . . w . 

2 

8 

2. Ploughing . *■ . 

3 

o 

3. Preparing land* . . “ . 

2 

0 

4. Rent • . * . 

2 

o 

5. Planting, etc. 

s 

0 

6. Seeds, three maunds 

21 

0 

7. Manuring with cow-dung ( well rot¬ 



ten ) . 

10 

o 

8. Watering. . o . 

lO 

0 

9. Harvesting 

3 

0 

Total cost per Bigha 

58 

8 

Produce 50 maunds sold at Rs. 2 per 



maund 

too 

o 

Net Profit 


S 

My later experiments with The 


Nainital, Ambala, Patna, Rung- 
pur, and Cheerapunji varieties 
met with great success. The 
Nainital and the Patna proved 
more successful than the others. 
My out-turn was about ”100 
maunds per bigha. I sold them 
at Rs. 2 per maund, imme¬ 
diately after harvesting. The 
total sale-proceeds was Rs. 200 
per bigha. The total cost of 
cultivation was Rs. 112 as will 
appear from Table III. My det 
profit was Rs. 88 per ‘bigha. 
Besides, I had a second crop of jute 
on the same land by rotation. 
That also gave me an additional 
income. On potato land, jute can 
be grown with much adyanfage 
and success, ^ I now show, by 
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Nos. Ill and IV a detailed account 
of dbst and out-turn per bigha on 
a more improved mode of cultiva¬ 
tion. Xhey w Jl tell yoi how 

you can •oT:^ain a better out-turn 
% • 
than that obtained from the same 

piece of lan^d in the ordinary 
ttay, depending simply upon 
nature. 


Table No. UI, Recipe No. /. 




Ks. 

As. 

1. 

Ground lent^or one yeai 

2 

0 

2 . 

Seed-puiatoe'' 4 maunds at Ks. 7 




per niaund 

28 

0 

3 - 

Hoeing .... 

2 

8 

4. 

Ploughing 

3 

0 


5 * ^lanuring : — 

(a)*C^U)r crkos JO matinds at 


* 

^ Ks. 2-8 per ni.uind . • 

25 

0 

(/■) Oiw-diing, well rnllen, 90 Mdw 

at :o jMds. per Kupee . 

9 

0 

(i-l Wood-i'!,lies 30 Mds at 10 Mds, 

per Rupee 

3 

0 

(if) Charcoal-dusi 20 Mds. at lo 

Mds, per Rupee 

2 

0 

manure 10 Mds. at i 

Md.pfi Rupei 

10 

0 

Total 

84 

S 

b. Preparing land, such ^.s, mixing 
manures with the soil, levelhng 
and picking out hard substance, 

etc. . . . , . 

2 

0 

7 - Planting and earthiuj.' up 

5 

0 

Irrigating • . , 

10 

0 

9 - Aft|r treatment, such as, weeding 

^ and killing injurious insects 

2 • 

8 

id? Iftrveating ^ . 

3 

0 

II. Porting and .storing 

5 

0 

Total cost of cultivation 

112 

0 

Total out-turn loo Mds., sold at 

Rs. 2 per Md. 

200 

0 

Nel profitgper bigha Rs. * 

ss 

0 


• Rs. Ai. 

1. Gr<mud*rent for one year . 2 o 

2. Seed potatoes 4 Mds? at its. 7* 


per Md. , . 28 o 

3. Hoeing . .28 

4. Ploughing . 3 o 

5. Manuiing -- 

(a) Old .stable refuse 50 JMds. at 10 

Md.s. per Rupee . .50 

(/?) Castor-cakes 10 Md.s. at Ks 2-8 

per Md. . . 25 o 

ft') Wood-ashes 30 Mds. at 10 Mds. 

per Rupee . . -30 

{d, Charcoal-dust 20 Mds. at 10 

Mds ])er Rupee . .20 

Total yo 8 

b. Preparing lanil shown in 

Tldjlc III . . .20 

7. Planting and earthing up . 5 o 

.S, Irrigating . . . 10 o 

9. After treatment, as .sliown in 

Talile III . . .28 

10. Harvesting . . 30 

11. Sorting and storing . ‘So 

Total cost of cultivation 98 o 
Total out-turn 75 Mds. .sold at Rs, 

2 per Md. Rs. . . 150 o 

Net profit per Bigha , 52 o 


* N.'P.—Bettei tml-lurn may be had if vege¬ 
table-manure is added to the al>ove. 

■ Table K, Recipe No. III. * 


Rs, As. 


1. (iroimd rent for one year 

2 

0 

2. Seed-potatoes 4 Mds. at Rs. 7 

per Md. 

2^ 

0 

3. Hoeing • 

2 

S 

4. Ploughing 

3 

0 

f). Manuring :— 

(ft) Ca.stor-cakes lo Mds. at Rs. 

2*8 per Md, ♦ . » 

25 

0 

(b) Cow-shed refuse 75 Mds. at r }4 • 

Mds, per Rupee • t 

10 

u 

(c) Wood-ashes‘3o Mds. at lo Mds. 

• 



per Rupee . . *30 

id) Charcoal-dust 20 Mdsf at 10 • • 
Mds. per Rupee 
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Rb. As. 

U) Vegetable^munurc 20 Mds. at i 


Md. per Rupee 

20 

0 

' • Total 

95 

8 

6 . Prepai ing land ai shown in Table 

m " 

2 

0 

7. Planting and earthing up 

5 

0 

8. Irrigating c 

10 

0 

9. After trcaimcnt, .is shewn in 

Table III 

2 

8 

lo. Harvesting 

3 

0 

11. Sorting and storing 

5 

0 

Total co'‘l of cultivation 

123 

0 

Total (»ut-uirn 115 Mds. sold at 

Ks. 2 per Md. Rs. 

230 

0 

Net ])rofit pci Bigha Ks, 

107 

0 

TahU K/, Recipe Ro, iV. 


Rs, A.S. 

1. (jroiind rent for one year 

2 

0 

2. Seed-polatoos 4 Mds, nl Us. 7 

per Md. 

2S 

0 

3. Hoeing 

2 

8 

4. Ploughing 

3 

0 

5. Manuring :— 

(a) Cow-dung, well rotten, 75 Mds. 

7 

8 

(^) Bone-meal 3 Mds. 

9 

0 

(c) Ashes and charcoal-dust 50 Mds. 

5 

0 

6. Preparing land as shown in Table 

HI ... . 

2 

,0 

7. Planting and earthing up 

5 

0 

8. Irrigating 

10 

0 

9. After trealmenl, as >hewn in 



Table in. 

2 

8 

10. Harvesting 

3 

0 

11, Sorting and storing 

5 

0 

• Total co,<( of cultivation 

84 

8 

Total out-turn 75 Mds., sold at 

Rs. 2 ptfr Md. Rs. 

150 

0 

Net profit per Bigha 

66 

8 


• N. B —flThe cost of cultivation, shown in 
these tables, is calculated on the local rates* 
Where’labour and manures are cheaper, the 
com of cultivation fo^st be less. 

1 obtained comparatively better 
■outstura at £( less cost by allowing 
to'J^'.kqH in'a Co washed 


1 

in the field, as I have stated be¬ 
fore. Besides by using “pana” 
along with the manures noted in 
recipe No. VI, 1 obtained, nearly 
the same profit as shojvn ifi Table 
No. III. 

By the most improved and 
scientific methods the outturn may 
be raised to. 150 to 200 mds. per 
bigha. But that is hardly possi¬ 
ble for the ordinary cultivators. 
Sometime ago, 1 read a report 
on potato-cultivation from which 
it appeared that ar European 
grower got about 215 mds. per 
bigha by scientific mode of culti¬ 
vation. Potatoes though native 
of foreign countries, have been 
acclimatized almost in all coils 
over the globe and it hardly Re¬ 
quires any further discussion to 
give you an idea of the same. 

LIST OF THE PRINCIPAL 

VARIETIES OF POTATO* 

Indian 

I. Nainital. 2. Ambala. 3. Pat¬ 
na. 4. Amargachi. 5. Cheera- 
punji. 6. Rungpur, • and other^ 
degenerated varieties of le^s im¬ 
portance. ^ ^ , 

European 

I. Bohemian Pearl, a. Carlto- 
man, 3. Charles Fidlcr, 4. Den- 
leigh Castle, 5. Ever good, 6, 
General Busier, 7. Hearts of ' 
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S. King Edward VII, 9. Northern 
star, id. Sir John Leyliyn, ti. The 
Bovee, u. The Sardar, Canell’s 
Come to .Stay, 1-1 ..Early Regent, 
15. ImproVed* Carly Ashleaf, 16. 
Early Puritan, 17. Pride of Ton- 
bridge, 18. Victor, 19. White 
Beatty of Hebron, 20. Progress, 
21. School Master, 22 j» Supreme. 
23. Windsor Castle, 24. Abund¬ 
ance,. 25. British Queen, 26. 
Canell’s Victory, 27. General Ro¬ 
berts, 28. Snow Drop, 29. Beauty 
of Hebron, 30* Elower Ball, 31. 
Early American Rose, 32. Red 
Elephant, 33. White Elephant, 34. 
Bruse, 35. Magnum Bonnni, 36. 
Maire Crop, 37. R -lading Grant, 
38. Uji-to-datc, 39. Imperaior, 40. 
Gold* Finder, 41. Ring Leader, 
42. Boston^Queen, 43. Harbinger, 
44. Perfection, 45. Prize Taker, 
46. Snow Ball, 47. Veitchie’s Main 
Crop, 48. Morning Bar, 40. Eng¬ 
lish Beauty, 50, Gentlemen, 51. 
Satisfaction, 52. Alpha, 53. Brita- 
nia, 54. Bountiful. ' 

Messrs. H. Canell and Sons of 
Swanby in Kent; Messrs. Sutti.ns 
& Sons, Reading, London ; Mes.srs. 
Veitch & Sons of Chalsea ;''Mesbrs. 
William Paul ^ Sons of Waltham 
Cross England & Messrs. Dobbic 
& Co. of Rathsay, Scotland, pos¬ 
sess fhe* largest gtock of the above 
potatoes. 

American 

55. Early Rose, 56. Early Sun- 
Early Northern^ 58. Early 


Ohio, 59. Pride of the South* or . • 
Early Bermuda, 60. Eahly Snow 
Flake, 61. Crown Jewel, 62. F,ree- 
man, 63. Mammoth Pearl, 64. Irish 
Cobbler, 65. White Star,*66. Green 
Mountain. 

Messrs. R. Binsts d^Co., of Phi¬ 
ladelphia, U. S., America, have the 
largest stock of the above pota¬ 
toes. 

New Zealand 

67. Ideal, 68. Dean, 69. The 
Balfour, 70. Northern Star. 

Messrs Nimms and Blair of 
Duiiedin, New Zealand, have the 
largest stock of these potatoes. 

Besides the above there are 
about 'oo more varieties which 
deserve no place in the above list. 
The names of the best varieties 
only are included in it. If any 
one is fortunate enough to import 
the above potatoes directly from 
the farms noted above, he will not 
waste his money by so doing as 
each of the above varieties is 
superior in shape, size, quality and 
taste to all the Indian varieties. I 
can also undertake to supply the 
same if I receive order at least four. 
months bef&re the sowing time. 
Rates to be settled on application. 
Some of the European' and almost 
all of the American and New Zea¬ 
land varieties may be grotvn'tn 
the tropical and sub-trqjJical coun¬ 
tries. For fear of the article being 
too lengthy, I refrain irom 
bodying the description of 
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diHerent varieties of potatoes in¬ 
cluded in the above list. Full 
particulars regarding them may, 
however, be obtained from me on 
application. . 

IsvvAR Chandra Guho, 
Jamalpore, Mymensinf;, Bengal. 


DEW AN RAGHOO NATH RAO 
ON POTATO-GROWING 


Dewan Raghoo Nath Rao 
makes the following suggestions, 
which, if followed, he thinks, 
would give a larger yield than 
the ordinary method ;— 

In the middle of November, the 
site for a potato-field should be 
deeply ploughed up more than once 
and exposed to sun and air; this 
should be done after burning the 
roots and stalks of the crops 
harvested or allowed them to ‘ rot 
or char them. (2) Planting should 
commence in the early part of 
January. (3) A loose, light and 
friable sandy loam-is most suitable. 
J4) The manure should be mixed 
with the soil, where eich tuber is 
planted, the manure being dessica- 
ted cow-dung mixed with^a small 
quantity of slaked lime. (5) The 
field ' should be divided into 
oblohg siae of, say 6 feet, by 12 
feet. From each point of 6 feet, 
tijnches should be dug a foot and 
wideband from 4 to 6 inches 


deep which should run length-wise. 
Then these should be cohnected 
by digging trenches cross-wise, a 
foot apart. (6) Take a flat pan or 
box. fill it with a cdrhpbst of leaf 
mould, coarse sand and garden 
soil and, pressing it gently but 
firmly, sow seqtfs thinly. Then 
covering tjie seeds with a thin 
layer of light soli, keep the pin in 
a dark room until the seeds germi¬ 
nate. Water it when necessary. 
(7) As soon as the plants appear 
above soil, removy the pan and 
place it in aii and light. (8) When 
the plants are about three inches 
high, plant them in beds above 
described as soon as the rains are 
over. Plant by instalment^, at an 
interval 'of a week or 10 days, 
entire tubers. (9) The tubers 
should be carefully spread on the 
floor of a room, dry, but doors 
closed. It would be well to lay 
a layer of sand and arrange pota¬ 
toes so that they may not''touch 
each'Other and then another layer 
of sand on them. Within 8 or 10 
days, they are most likely to 
sprout out and ready for planting 
on the ridges. (10) Before plant¬ 
ing stir up the soil of the holes 
and mix it with a handful of’^jre- 
pared manure. Plant deeply, don’t 
water the plots until plants.afgtfaar 
above ground which they do .with¬ 
in 4he course of a week or 10 days, 
failing which they should have 
one watering. If there is moisture 
in the soM, water is se^qm needed. 
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Hard water should be softened 
exp'osure before watering the 
plots. On a dry and high land, 
water should be jupplied once a 
week^ (ii) •the haulrns' should 
be properly earthed up by patting 
the soil when jhe soil is not too 
moftt or too dry.* While earthing 
up remove Sll under-growths and 
loosen the hard clods of earth 
with care. Five or six earth-cups 
are quite sufficient. (12) About 
the middle of the growth of the 
crop, top-dressing mav be neces¬ 
sary with liquid manure and ni¬ 
trate of potash. This should be 
done when the plants have ma¬ 
tured. ^^atering should go on 
till tlie filanls show signs of de- 
cay.^hat is, when the leaves be¬ 
come yellow. (13) As soon as 
the vines die,’ the tubers should he 
dug out. Before digging up, pull 
up the stalks for fodder. Harvest¬ 
ing should take place in clear 
days.* (14'! Then wash the pota¬ 
toes well and spread them oht on 
the ground for a few hours to dry. 
(15) Plots should be changed 
annually or once in two years 
and then burn the land after 
deeply ploughing it. Soot may 
be* substituted for any manure. 
Keep a bagful of moist soot at 
the* Head of ^ the main trench 
throtigh which water passes. 
Keep the best and medium-sized 
tubers for planting next season. 
Long and half ripened tubers 
^<j^ld be teserved as^ seed. (16) 


Wash the food potato witH a • 
solution of not more rtian two 
parts of Sulphuric Acid ^and 98 
parts of water. Immerse them in 
it for 12 hours, therfhick skinned 
varieties should be kept longer in 
stronger solution. The cost for 
ploughing, seed, planting, manur¬ 
ing, watering, harvesting, watch¬ 
ing, assessment, etc., would be 
about Rs. 40. The value of the 
general out-turn would be double 
this amount abovit 80 maunds or 
Rs. 80. 


INDIAN POTATOES FOR 
LONDON 

All interesting account is given 
in an editorial note in the Pusa 
“Journal of Agriculture,” on this 
subject. The experiment was 
successfully undertaken a few 
years ago by Mr. Coventry, the 
present Principal at Pusa, and 
was only abandoned because the 
^pnds at his dispgsal proved un¬ 
suitable for the continued growth 
of the tuber which became diseased. 
The main point was that young 
potatoes should reach the London 
market at a time when there are 
none forthcoming from any other 
source. Several tons were despatch¬ 
ed at a cost of less thhn id. pwr 
lb., and realized 2d. a H>., whole¬ 
sale to be retailed at prtces whi^ph 
sometimes rose to is, # ft, jq the 
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Wfcst-end of London, where they 
were sold as a delicacy. Although 
the climate of Bengal is not 
favourable for potatoes, the same 
cannot be,said of the Upper Pro¬ 
vinces. Fifty years ago, however, 
the tuber was hardly grown in 
any locality in the plains by 
native cultivators, except in the 
neighbourhood of Farrakhabad. 
There the Kachis, an intelligent 
market gardener caste, purchasing 
the town-manure from the city- 
sweepers for an amount which 
was proved to be between 
Rs. 60,000 and 70,000 annually, 
put about 1,200 acres every year 
under potatoes between, it is some¬ 
what marvellous to relate, a crop 
of maze and tobacco. Although 
in many cases it was ‘'against 
caste” to eat the potato, yet 
gradually its virtues became appre¬ 
ciated and ‘Farrakhabad potatoes’ 
could be bought in every bazar 
in the Doab and are now eaten 
by every caste. In later years 
potato-cultivation was extended 
under English _ guidance to the 
Himalayas, and . now fresh seed, 
Jree from disease, is annually ex¬ 
ported from Nainitai and else¬ 
where iti August and September 
to be sown in the plains in Octo¬ 
ber. Thus, it only requires an 
extension of the export system on 
Mr, Coventiy’s plan to promote 
potato-cultivation into one of the 
e^st profitable/ industries in the 
tipper Pro^nces. 


CULTIVATION OF SEED 
POTATOES ‘ 

In regard to the attempt to im¬ 
prove the stock of seed-potatoes, 
the Collector of the Nilgiris in a 
letter to Government says 

‘‘It appears that the Curator 
has been importing ffom England 
good seed-potatoes year after year 
for sale to the public, but people 
do not readily come forward tO 
purchase them on the ground that 
the cost of the seeds so imported 
is much higher than those avail¬ 
able in the local market. It is, 
therefore, undesirable to continue 
on these lines. Good seeds may 
be imported from England, and 
sown in the gardens under the 
supervision of the Curator. The 
crop may be sold for seed purposes 
to the public at local rates. If the 
crop of seed-potatoes is superior 
to the local supply, there will be 
no difficulty in disposing of it: 
if it is not superior, the attempt 
must be discontinued.” Govern¬ 
ment have in an order just issued 
approved the Collector’s proposals. 

COMPARATIVE RESULTS 
WITH DIFFERENT 
VARIETIES 

. Experiments made at the Bur- 
dwan Experimental Farm in 
potato cultivation, to test The 
productiveness of Bei^at 
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Punjab and United Provinces 
varietfes, have given some interest¬ 
ing results. These Bengal varieties 
(Patna, Jiettiah ^and Odgongl 
were plailtad*»t the rate of 720 Tbs. 
per acre ; the United Provinces 
variety (Farukhabad) also at the 
sarfte rate, and the Punjab variety 
(Umballa) ait the rate of 1,800 bis. 
per acre. Of the’Bengal varieties 
Patna gave an outturn of 21,156 
His. per acre at a total cost of Rs. 
233-10-0 per acre, and a profit of 
Rs. 82-3-0 pe» acre on the money 
value of the out-turn. The other two 
Bengal kinds were cultivated at a 
loss of Rs. 84 and Rs. 98-13. The 
Farnkhr^ad (United I-’rovinces) 
variety give an out-turn of 19,680 
Tbs. ftta’cost of Rs. 22^-14 and 
a profit of Rs. 19-2-0. The Um¬ 
balla (Punjab) potato vielded 
20,496 lbs. at a cost of Rs. 318-3 
and a profit of Rs. 25-8. Bengal, 
therefore, had the first place 
among 4he three successful varie¬ 
ties, though was “run” father 
close by the Farukhabad potato. 
The Umbaila tuber is much l.'i. ger 
than the others experimented with 
and its out-turn and profit were 
also^satisfactoyr. 


POTATO-PESTS 

[ Reference: Dt. Wattl Dit^ionary of 
Economic Products, Vol. VI., Pt. III., 
S. 2330; The Agricultifral lledger, 1903— 
No. 4] 

The ignorance of the origin 
and nature of the potato-disease 
and the absence of any serious 
effort to check it, is responsible for 
the many instances of poor-qua¬ 
lity crops. Simple peasant-folk 
of India attribute the year’s bad 
crops either to weather or to ill- 
luck. Experiments have been made 
which show that these diseases 
are capable of treatment with the 
result of minimising the amount 
of yearly damage. Among the 
very many enemies of potato, two 
might be mentioned. In the damp 
and humid climates of lower 
Bengal and Assam, the deadly 
Phytophthora Infestus de Bary 
causes yearly havoc to the crop, 
while in the dry and sultry cli¬ 
mates of Upper India, the so-called 
‘‘Bangle Blight” takes its place 
and is looked upon with but 
little less apprehension by the 
cultivators. To successfully war^ 
the.se two pests off practically 
spells for the crop, its general 
safety and health. 

Phytophthora Infestud' 

Identification :—The plants droqp 
and bear but small tubers. In 
some cases, the lesCves tunl 
black and fall off vAy rapidly. 
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leaving green-stalks absolutely 
bare in a week or so, while in 
others, both leaves and salks fall 
over together in a' rotten pulp. 
Sometime^ thy leaves only con¬ 
tract and have dry patches and 
look absolutely deformed. The 
di.sease is first detected by the 
Appearance of small brown-spots 
on the leaves which Increase in 
size and spread throughout the 
plantation with surprising rapi¬ 
dity. The tubers have black 
patches and begin to rot giving off 
peculiarly strong bad odour, mak¬ 
ing them totally unfit for human 
consumption. The whole crop is 
thus wasted. It is known as Dhasa, 
Marka, Pokadhara or Marniaria 
among the villagers of Bengal. 

Treatment :—No method of ac¬ 
tually curing the disease has yet 
been discovered. In this instance 
also, prevention is better than 
cure. Care should be taken not 
to use as seed.s, tubers containing 
living germs of the fungus. Tubers 
from districts known to ' have 
suffered from an attack last sea¬ 
son should be religiously avoided. 
§mall tubers, which are set whole, 
are liable to contain the germ, as 
one of the effects of the disease 
is to stun the growth of the tubers, 
h is safer, therefore, to use cut¬ 
sets' ail seeds and reject the ones 
that fiave htepn blackened by dis¬ 
ease. M, Jensen of Copenhagen 
M^ggests <s method of sterijizing 
'tufeer 'by ,plungipg 


them for 4 or 5 hours in water at 
temp. 104“ to 120° F., by which, 
it is claimed, the fungus is suc¬ 
cessfully destroyed, while the ger¬ 
mination of the sepdps'left quite 
unimpaired. To insure the ‘ suc¬ 
cess of this process, however, care 
must be taken jTiat in all .the 
neighbouring plantations the seed- 
tubers are sirrtilarly sterilised, 
for the spores of the fungi reared 
in and blown from the untreated 
field, will likely cause the experi¬ 
ment to fail. A process, with a 
fairer prospect of success, and 
recommended by M. Prillieux, is 
the spraying of the crop with 
Bordeaux Mixture by which, 
not only is the spread ol tlje dis¬ 
ease effectively checked, but'the 
yield of the crop is, owing to some 
unknow'n and unaccounted reason, 
considerably increased, thus, more 
than covering the extra expense in¬ 
curred by its adoption. To prepare 
50 gallons of the mixture, taJte'tS tbs. 
of Sulphate of Copper and 

dissolve it in 25 gallons of cold 
water. Metal vessels should never be 
used to make this solution. Gradu¬ 
ally slake 4 Ills, of fresh quick-lime 
into powder and add 25 gallons 
of water. When cool, mix the ttlro 
solutions with constant vigourous 
stirring and the mixture allowed io 
stand. Should the mixture appear 
to centain copper,more lime should 
be added. The easiest tet. for 
excess of copper is to plui^ a 
piece of ihm in tl«! in^twre find 
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to ^ee if a coating of copper 
appeal’s on it. The mixture is 
then sprayed thoroughly with a 
syringe, twice just before and 
once as^oon as the first s.,"ns of 
the «disease*have appeai'ed. About 
150 gallons of the mixture is suffi¬ 
cient for spraying an acre. 

It may be noted here that 
general health jind sanitation of 
the plant goes a long way. fhe 
healthier the plant, the more will 
it be able to resist the attack of 
pests. Too much care cannot, 
therefore, be laken with rcgaril to 
administration of proper manure 
to the soil, its fastidious 
preparation, changing of the 
varie^ti*e consta itly, and preven- 
tio^T * of excessive irrigation by 
extensive system of drainage. 

Tnfi “Bangli.” Blight 

Identification :— A plant which 
is quite healthy, one day suddenly 
begins to fade the next and 
quit;Tc)y droops to death. The 
tubers are arrested in their growth. 
The 'disease appea'-s only whei. 
the crop is nearly matured. One 
redeeming feature of this disease 
is that, unlike Phytophpu-} a which 
attacks and spreads from field to 
flfeld, it keeps it.seH C 'nhned to 
indivklual plants. 

* •Tveatment :—As preventives of 
the disease, (o) frequent changes 
of variety, (b) removal • and 
destruction of stalks of the previous 
year from diseased fields, (c) 

• twming the infected soil before 


cultivation, loiiowea oy manuring, 
(d) resting the field occasionally 
for a season or two from potato 
and (e) growing the«ets on ridges 
may be profitably adopted. 
Sulphate of Copper Solution may 
be used for irrigation in order to 
destroy the germs in* the soil. 

Other Diseases 

There are other potato-diseases 
in India—such as, the “Karrah” a 
leaf-disease in Oudh, the ‘‘Early 
Blight" also a leaf disease appear¬ 
ing in the earlier stage of the 
crop (as opposed to the “Bangle 
Blight,”) in the United Provinces, 
ana the root-blight caused by the 
Pylhium —which also do tremend¬ 
ous damage to the crop. Their 
distribution, luckily, is not nearly 
so extensive as the two mentioned 
before and their treatment is 
neither very different from them. 

P. R. C. 

alfalfa 

AN AMERICAN FODDER 
. SPECIALLY SUITED TO 
.INDIAN SOIL AND CLIMATE 

The question of fodder and ho*w 
to get a plentiful supply of it, iS 
one of the most paramourit 
importance to India. From that 
land of great scientific .agfi-i 
cultural experiments.and of gr^t 
agricultural achievements—*ihe; 
United States of i^meriCa-^ti^ 
learn that quhe a 
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been caused in the agricultural 
' world there by the quiet in¬ 
troduction of the new forage plant 
Alfalfa. . The planf was intro¬ 
duced into California about fifty 
years ago', an'd for a time its 
culture was mainly confined to 
that State, Kut it has recently 
been found to thrive throughout 
the whole mid-continent, and has 
nowhere in all that region proved 
a failure. Its original home 
seems to have been Central Asia. 
The Greeks and Romans knew it 
two thousand years ago. The 
Romans cultivated it as a forage 
plant, and carried it with them in 
their African campaigns. 

Alfalfa was first introduced into 
Mexico by the Spaniards, and 
when it came under the investiga¬ 
tions of the Government Agri¬ 
cultural Stations in the United 
States, the plant was thought to 
be a South American one. It 
seems to possess just those qualities 
which vast agricultural tracts of 
territory in India urgently require. 

It is a drought-resister and feeds 
so deeply that only the most pro¬ 
tracted dry weather can possibly 
have any effect upon it. It feeds 
from ten to fifteen feet down into 
the most compact of soils, and is 
said to,have a capacity of going 
even fi|ty feet into loose soils. 
The young plant consists of a 
number of low branches, springing 
from a simple stalk at the crown 
of.’ ^ ^opts. On the old plant 


the robust stems will grow 
underground and become^ new 
plants. That is, the plant, has 
the power to multiply itself by 
side-growth. i , ‘ 

It will grow in any soil from 
the sea level to seven thousand 
feet elevation. It < adapts itself to 
lime-stone, but ptefers a light and 
sandy loarri' with a loose sub-soil. 
The one demand it makes is for 
good drainage, and hence there 
are considerable districts in 
Bengal where Alfalfa, or lucerne, 
as it is also called, would not 
flourish. Water must not be 
allowed to stand on a field of this 
fodder-plant for more than forty- 
eight hours, for if the . ground 
becomes saturated and remains 
so for any length of time, the roots 
will decay. On suitable land rich 
in lime and po'tash where the 
sub-soil is drained, the plant be¬ 
comes, permanent, resists droughts 
of the severest nature, and yields 
three crops a year without failure. 
Like clover, alfalfa is a nitrogen 
collector, and by growing it, the 
ryot would not only secure large 
quantities of excellent hay or 
fodder but he would at the same 
time enrich his fields instead pf 
exhausting them. If the cpop is 
ploughed under it supplies a va's* 
amount of nitrogen to the soil.^ 
Alfalfa yields considerably more 
than double the average hay crop. 
The amount of hay that can be 
cut per acre from the new plant is. 
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frorw four to six 'tons—from three 
successive cuttings. In some of 
the Southern States of the Union, 
seven cuttings have bean taken 
during rfia ^eai.« On one field 
in NJexico,*wl?ich has been under 
alfalfa continuously for over sixty 
years, the plants are said to be in 
as good condition to-day as ever 
they were. * The,hay from alfalfa 
is worth as much, weight tor 
weight, as any other kind of hay, 
and it is suitable for all farm 
animals. The most profitable 
plan is to use the hay and fodder as 
rations—not to turn the animals 
in amongst the pasturage. The 
United States Department of 
Agriculf*ire repo-.s thal a single 
acrc^ df alfalfa will furnjsh forage 
for twenty hogs, throughout the 
season. , 

The Department of Agriculture 
of the United States will be glad 
to supply all the nece sary in- 
form^ion which the authorities 
in India, or other/; interested, may 
desire regarding alfalfa and its 
cultivation, and from the same 
quarter also, a plentiful supply of 
seed may be obtained. 


i 

partment ot Agriculture, Bureau 
of Plant Industry, might be of 
some interest to the public :— 
“Your lettef just qpme<to hand, 
and I take pleasure in forwarding 
you one pound df alfalfa-seed, 
through our despatch agent, Mr. 

I . P. Roosa, Post OJfice Building, 
New York. We are also sending 
under separate cover some of our 
recent literature on the subject 
of alfalfa, which I hope will be 
of interest. 

“In case, you should wish to 
purchase a larger quantity of seed, 
you can probably obtain it from 

J. IVi. Thorburn & Co., New York 
City. The catalogue price is 20 c. 
a pound. If you prefer seed from 
the South or West, you might 
obtain it from Messrs R. E. Smith, 
Sherman, T exas, or from the 
Germain Seed Co., 326 South 
Main Street, Los Angeles, Cali¬ 
fornia. It is desirable to have 
seed from similar climatic con¬ 
ditions to that where it is to be 
used, so far as this may be done.” 

• 

CITRONELLA AND LEMON 
GRASS 


ADDRESS FOR PROCURING 

, ALFALFA SEED The Citronella and Lemon 

’_ Grass-oil industry is ass}in\ing 

, considerable imporl;p.nce . in 

The following extract of a letter Ceylon. It is curious that the 

from Mr. W. J. Spillman, Agros- subject has not attracted notice 

tojogist, of ^he United States De- in India, where the eiinmte lufif 
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other conditions are equally 
favourable for its development. 
At the last monthly meeting of 
the Ceylon Board cf Agriculture, 
Mr. Herbert Wright, Controller 
of the Experimental Station, 
Ceylon, read a most instructive 
paper on the subject, which we 
reproduce below as it may prove 
of interest to some of our 
readers : — 

“I have on a previous occasion 
made some remarks on the subject 
of Citronella and Lemon Grass in 
Ceylon, and to-day I propose to 
say a few words regarding the 
progress of our experiments with 
Citronella. ' In the first place it 
is pleasant to be able to record 
the assistance which has been 
given by Mr. Jowitt of Bandara- 
wela, Mr. R. Jackson, Sita-Eliya 
and Mr. Thomas in the Central 
Province; these gentlemen have 
established plots of Citronella and 
Lemon Grass at various elevations 
and our series of co-operative 
experiments being now complete, 
we may hope to obtain reliable in¬ 
formation on the growth of these 
grasses from 2,000 feet at Pera- 
dcniya, to 7,000 feet or the Hoton 
Plains.. 

Satisfactory progress has also 
been made, through Mr. Holbert in 
Engli^d, in connection with the 
manufacture of paper from the grass 
iffter the oil has been extracted; 
smd also, from the wild maana 
£rj|as;so $<tenon in many parts 


of the Island. One English” firm 
has reported to the effect that the 
material is most satisfactory and 
another*firm has asked for sample 
lots, 3 tons iii weight, in order 
that the experiment may be czJrried 
out on a commercial scale. I have 
recently despatcht'd one ton of the 
grass, and it is encouraging to 
know that Messrs. Tarrant & Co., 
Colombo, are able to bale the 
material at cheap rates, and' that 
the home-firms are not only will¬ 
ing but anxious to pay for the 
cost of collecting and baling the 
grass in large quantities. By the 
co-operation of firm’s in Colombo 
and England, I think we may 
confidently look forward ,to an 
accurate determination of the yalue 
of Mafina and Citronella grass for. 
paper-manufacture. ’ 

But the most important work, 
which has been undertaken, is in 
relation to the yield and value of 
the unadulterated oil. It y;tdl be 
remembered that from May, 1902, 
experiments have been carried on 
at Peradeniya, and we are now in 
possession of information regard¬ 
ing the methods of cultivation, the 
yields obtainable at an elevation 
of 2,000 feet, the'” physical' find 
chemical properties of the soils 
suitable for its cultivation, , a‘nd 
the botanical and chemical charac¬ 
ter,s of the grass itself. Obviously 
the one thing requirfed is the selec¬ 
tion of i the soils suitable for its 
cultivation, and orovidinef the 
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London market with a guarantee 
from Government, that the extrac¬ 
tion was absolutely pure. This has 
been doi\e through the \gency of 
MesSrs. Clark# Young and Co., 
Colombo, and thanks to them, 
and also to Messrs. C. P. Hayley 
& Co., of Galle,.some very valu¬ 
able report* have been obtained. 

I do not propose* to trouble you 
with these reports in detail, as the 
whole of the information is about 
to be published in the Circulars 
and .\rinals ofc Botany, issued from 
Peradeniya. Furthermore, great 
interest has been aroused among 
London firms and chemists and 
Me'ssrs Sage an,' Harrison have 
already published some of their 
vie^s on the oils exported from 
Peradeniya, in the “Chemist and 
Druggist.” 

THE SEASONING OF 
B.AMBOOS 

Bamboos play a very important 
part in the life of the L.dian 
people, being an almost never-fail¬ 
ing accompaniment to'materials 
for ^householc^ furniture. To the 
majority of the people living in 
Cottages, bamboos have not a 
litfle ’to do with the forming of 
their thatched or tiled houses. 
Hence its value is very great. The 
loss to the people when such an 
article is made worthless in no 
t^Bie tWfe b^tle is, very great 


j 

indeed. Mr. E. P. Stebbing of’the • 
Agricultural Department, has a 
suggestion to make in order to 
prevent deterioration in the 
quality and, whajt ia more, to 
prolong the life of bamboos. 
The method has bean determined 
after performing a number of 
experiments. His recommenda¬ 
tion is that in order to protect 
the bamboos, they should be 
soaked for five days in water, be 
allowed to dry for several days in 
a covered shed and, after drying 
should be soaked for 48 hours in 
conr.mon Rangoon oil. Bamboos 
treated in this manner were used 
for the field telegraph posts in 
the Tibet Mission and remained 
unattacked. As the result of 
the experiments and observations 
made, it may be taken that the 
oil-treatment prolongs the effective 
life of the bamboo by at least 2^ 
years, which, considering how 
largely bamboos are used in India, 
means, by the prolongation of 
their usefulness, a large monetary 
paving. The bamboo-beetle known 
also as the shot-bearer works mis¬ 
chief in three ways. The female 
bores into* the bamboo and lays 
its eggs there ; the grubs hatched 
out of the eggs eat into the soft¬ 
wood inside the bamboo ; the fully 
matured beetles then bore out their 
way into open air. In thecou^^ 
of a year the insect is said to 
through five, if not, sfx, geaet^ 
tions. The enormitylbf 



[ 

“ done by it may easily be imagined. 
—“Advocate” 

FLEPHANT GRASS 
AS A FOOD SOURCE 

The report goes that in 
Baluchistan the pollens of the 
flowers of a kind of grass called 
‘Elephant’ grass are being used as 
food. They make roti (bread) 
just as good as of flour which is 
much in use among the people of 
Bombay and Sind-side of the 
Country. The eye of Government 
has recently been attracted to this. 

CASSAVA 

For years past endeavours have 
been made to popularise the 
cultivation of th^ Cassava plapt 
in this countr}'. The Bengal 
Agricultural Department ha? at¬ 
tempted the task of showing by- 
actual cultivation at the Sibpun 
Farm (opposite Calcutta on the 
Hugly) the value of this plant, 
not only as a profitable crop, but 
as a stand-by during periods of 
drougljt and scarcity; but so far 
■as we are aware, all attempts to 
induce the Indian cultivator to 
take up the Cassava as a regular 
crop, have failed everywhere in 
^It fs at present grown in 
'ijgpKhjfcl; pai^fe of ftidia, Burnm, 
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Assam and Ceylon mostly in 
gardens and not as a regular 
field-crop. 

All the information available 
on the subject his now been 
collated and embodied in an 
‘Agricultural Ledger’ (No. lo of 
1904) by Mr. I. H. Burkill, Officiat¬ 
ing Reporter on Economic Pro¬ 
ducts to the Government of India, 
recently issued. Mr. Burkill shows 
that the plant is of American 
origin. There are two distinct 
kinds, one with poisonous roots, 
the other non-poisonous, called 
Sweet Cassava; but there are a 
great many varieties between 40 
and 50 according to some .authori¬ 
ties. In this country we have 
what Mr. Burkill calls several 
‘races’ introduced at various pe¬ 
riods by Portugese settlers and 
others. These do not show any 
particular fancy for soil or climate 
moisture or drought. They are 
found growing vigorously in moist 
Bengal, in the arid wastes of the 
Punjab and Rajputana, in the 
cool valleys of the Himalyas and 
the salubrious slopes of the West¬ 
ern Ghats, all along the Coro¬ 
mandel Coast and the west-coast 
right up to Goa, in Assam and 
in fact everywhere. , 

Like its near relation, thefceara 
Rubber tree, it is equally vigorous 
on the plains of India upto an 
elevation of 7000 ft. above the 
sea level. ^These being the con¬ 
ditions under which ^the pls*»t 
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grows, it is somewhat surprising 
that it iias not been adopted as 
a field-crop in this country, es¬ 
pecially when we consider* that it 
does* not • rSrfiyre *any particular 
cultivation. Indeed, wtteti we say 
“cultivation,” wc refer to the word 

in its true sense.* As a matter of 

• 

fact, cuttings put down in anv 
light soil, or sandy soil, will strike 
readily, and grow vigorously. 
There is only one condition that 
the plant demands, a light 

soil. Heavy cl^y soils do not suit 
it so well, though it will grow 
in it, but tlie development of the 
roots will not be so good. 

M/. Burkin tells us that the 
‘■oweej cassava” is hardier than 
the %ther, which we may cal! the 
“bitter,” but the tubers are smaller 
and yield a smaller quantity of 
gtaich, which is stored up in the 
roots, and is guarded with more 
or less Prussic Acid. The greater 
part^f the poisonous element may 
be only in the bark of the* root, 
and the interior be pc; lectly sv cct 
and harmless ; or the Prussic ^cid 
may occur all through the root, 
in which case it must by elii .lna- 
ted by heat before it is fit for 
hilVnan consumption, !iat we 
call T&pioca is made from the 
“Sitter” cassava, after the poi.son 
has ’Jaeen driven off by heat. 
There are degrees of poisonousness. 
The most poisonous roots appear 
to be those with yellow-fleshed 
anjJ rather^ibrous tubers. Death 

19 


is very rapid after the poisoribus 
root has been eaten; but the 
peculiar bitter flavour of the 
poisonous vatiety dioulS ^am 
any one of its danger. Until 
quite recently the “sweet cassava” 
was not thought to bg quite harm¬ 
less but analysis has proved the¬ 
re verse. 


COFFEE IN MYSORE 

The Mysore Agricultural De- 
p.,rtnent is giving much attention 
to the improvement of coffee 
cultivation, the principal crop of 
the State. Investigation has been 
made into the soiLs, methods of 
cultivation, manuring and the 
like ; suggestions have been made 
for improvement but it is said 
that without a coffee experiment 
station it is difficult to make 
proper tests. In the State Labora¬ 
tory efforts have been made to 
discover a test for quality in coffee 
which seems to bear a close 
relation to the specific-gravity. 
The work which is being done io 
Mysore in'connection with coffee, 
ought to turn out, of considerable 
importance, not only to the State 
but to the coffee industry of 
Southern India generally. • ' 
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PROPOSED CLASSIFICATION 
■ IN BOMBAY 

The Bombay Agricultural De¬ 
partment are about to publish a 
botanical classification of Indian 
wheats by the Economic Botanist 
to the Provincial (government. 
In the Bombay Presidency wheat 
is not so impiortant a crop as 
cotton, occupying only some 2 
million acres against over 5 
million acres devoted to cotton. 
The Bombay wheats vary very 
greatly not only in commercial 
value but also in their suitability 
to different conditions of climate 
and soil. Numerous varieties are 
now being grown on all Govern¬ 
ment Experimental Farms in the 
Western Presidency to ascertain 
whether any variety, superior to 
the indigenous varieties, is equally 
suitable to the local conditions of 
soil and climate. At the^ same 
time selection of seed is in progress 
and experiments In hybridization 
are being conducted with a view 
both to improve the quality and 
obtain a, rust-proof variety. 

IMPROVEMENT OF INDIAN 
WHE.AT 

,^The scheme suggested by the 
l^|li^,|Of Agriculture for future 


work on the improvement of 
Indian wheats embraces the fol¬ 
lowing measures :—(i) the agri¬ 
cultural survey of the wheats in 
each Province'; (2), milling and 
baking tests; (3) uniformity of 
sample; (4) rotation experi¬ 

ments ; (5) adulte?ation ; (6) ^tor- 
age ; (7) transport difficulties; 

(8) experimental work on the im¬ 
provement of Indian wheats. With 
regard to the second, it has been 
suggested that the co-operation 
of the Incorporated National 
Association of British and Irish 
.Millers should be secured to carry 
out tests to determine the milling 
and baking characters of Indian 
wheat. ■ . 


Experiments in the improvement 
of wheat cultivation arc now 
pretty general in all the wheat- 
producing provinces of the coun¬ 
try. They are being conducted 
on Experimental Farms in the 
Punjab, the United Provinces, the 
Central Provinces, Bombay and 
Bengal and are all of the same 
general character, the varietal- 
selection (both regards yield and 
rust-resistingpower), hybridizalSon 
and manurial experimenfs being 
chiefly prominent. Austrajlikn 
varieties have been largely tested 
at all farms, but so far, the in¬ 
troduction of exotic varieties has 
not, it is said, been very successful, 
though ah exception tis made^ in 
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the case of an Australian variety 
at the Lyallpur Farm in the 
Punjab. In other directions the 
results have been more encourag¬ 
ing^ a hybVid^has*been produced 
in the Central Provinces which 
has been found to be the most 

rusj:-resistant ahd seed is distri- 

• 

buted to cultivators every year 
through the agrlcultmal associa¬ 
tions. In Bengal, Muzaifarnagar 
wheat has given encouraging 
results. Seed-distribution ts being 
earned out in the Central 
Provinces, Bengal and the Punjab, 
and there is an increasing de¬ 
mand from the cultir'ations for 
the. seed produce of fiovernment 
Farmj. *. 

• . 

A (;ar6en of mkdicinal 

PLANTS 


Otic of the prettiest 'natural 

grot\ths in San Francisco t«-dav. 

and withal the mo t variegated 

as to colors, is the ma^^ of 

brilliant blooms that not only 

adds to the beauty of Golden Gate 

Park, but is cop'-tituting an ex- 
»r • . . 

periment of great u'il.tarian 

value.* It is called the “San 

t^rineisco Garden of Medicinal 

Plahts.” In this drug-plant 

garden there are specimens of 

medical vegetables to the number 

of . 400 and, in time, the plot will 

to^tain rrftire than 1,600. That 


will make it the most complete 
drug garden in the United States. 

It is the view of the officials 
connected with th» drftg 'and 
medicinal plant investigations of 
the Department of Agriculture at 
Washington that California is in 
the matter of soil and climate 
peculiarly fitted to the production 
of these growths, and, while their• 
cultivation at the park is more or 
less of an experimental nature, 
there is little doubt that the 
ultimate result will be to demons¬ 
trate the po.ssibility of producing 
them on a commercial basis. 

Unquestionably there is a big 
market—and a home market 
too—for medicinal plants. The 
United States buys abroad each 
year vegetable drugs of the value 
of lf^io,ooo,ooo. Theie is no 
reason why almost the whole of 
this money should not be retained 
in this country. The varied 
physic..! conditions of America 
make it possible to grow within 
its borders nearly every variety of 
■plant used by the physician and 
druggist. 

It is, because, the Government 
experts recognize this fact, 
because they are busying thet®^ 
selves in the matter of interesting 
domestic agriculturists ift the 
cultivation of drug plants, that 
the garden has been* established 
in Golden Gate Park. * 

Dr. Rodney H. Trua, who is in 
charge of the drug ai^ mediciwi 



plaflt investigation of the United 
States Department of Agriculture, 
suggested to the Golden Gate 
Park C6mm‘issioners the desirable¬ 
ness of establishing the plot here 
and the Commissioners took up 
the idea with alacrity. Ten acres 
of land on the outskirts of the 
reservation have been devoted to 
the purposes of the drug garden. 
The planting was done early last 
year, and this summer, as stated, 
the garden is a mass of brilliant 
bloom. 

All the specimens have been 
raised from seeds or cuttings and 
each is labelled in a manner 
showing the natural order or divi¬ 
sion, the generic title, and .specific 
and common name. The nativity 
of the plant is also mentioned, 
and the parts used for medicinal 
purposes are indicated. 

Of the 400 varieties now well- 
rooted in the garden, hemlock of 
healing and poisonous qualities, 
holds an important place ; Scotch 
lovage is a large plant with'white 
flowers, whose toots are used in 
hysteria, Then there are henbane, 
to relieve the sleepless ; chamomile, 
to cure dyspepsia ; woisn-wood, to 
-aid digestion ; digitalis, to reduce 
feiair; valerian, to aid people with 
racked nerves; sun-dew, esteemed 
for.- its acridity; marsh-mallow, 
aboundingin mucilage; St. John’s 
wort, an astringent and aromatic, 
tl^e leaves' used as a vermifuge; 
rad clover, wij:fe its alkaline 


matter and lime, said to possess 
properties which are aurative 
in cases of cancer; and many 
others, among which are aconite, 
belladonna, tarax^cutn,. chicory, 
hoar-hourfd, mustard and rosethary. 

Additions are being made nearly 
every day, and 'interest in , the 
garden is largely .shown as evi¬ 
denced by the numerous letters of 
inquiry as to what plants are 
being cultivated. Visitors to the 
park ask for the garden. Ger¬ 
mans in particular delight to 
watch these plants and herbs 
which were familiar to them in 
their own country across the sea, 
flowering in vigor and beauty 
here. ’ ; 

Should' the valuable exrperi- 
ments being conducted at Golden 
Gate induce growers of'California 
to undertake the cultivation of 
drug-plants on a commercial scale, 
they will find an ample demand 
for the product. ’s 

“There is a great deal of ignor¬ 
ance concerning the value of many 
plants which grow wild”—says 
Mr. McLaren, Superintendent of 
the park,—“and it is partly due to 
this ignorance that America is 
sending so many dollars to other 
countries for medicinal vegetables. 
Some plants of great value • are 
classed as cumbersome weeds by, 
farmers, who uproot them and 
throw them out of the land. For 
instances, golden-seal (Hydrastis 
Canadensis L.) was once so ahntt- 



I 77 ] 


dant in the East that it was tom 
up an*d burned by farmers to keep 
it from over-running their field. 

It was . considered pest. But 

• ♦ 

to-day if is vvrtrth about 75 cents, 
a pound wholesale. There are 
scarcely 150,o<w pounds collected 
arftiually in this country, and the 
actual demand is several times 
this amount. 

“Xhyme-oil made • from the 
ordinary thyme of the old New 
England gardens, is imported to 
the e.-:tcnt of.some ^0,000 pounds 
a je.'ii. The Department of Agri¬ 
culture is of opinion that the 
commercial growing of thyme on 
a smaH scale ^1 ould pro\'e very 
satisfiictCiry. Snake-root is an- 
otlfltr easily cultivated medicinal 
plant, the local production of 
which does not , meet the local 
.demand, and prices .ire very high 
in con.sequence. Dock and 
dandjelion grow wild but the 
cultivated varieties are so superior 
that there is profit in growing 
them.” 

It is interesting to noti that 
apart from the test-plantation at 
the park, independent'cltorts are 
being m.ide to introduce the cul¬ 
tivation of some drug-plaiits into 
California. Among these is the 
citfchtina (Peruvian hark) and the 
proSpects of establishing it here 
are bright. Extensive and feck¬ 
less gathering of cascara is causing 
Californians to consider the advis- 
SfbiJity of «stablishin|| plantations 


to meet the growing demand for • 
this valuable remedy.— Alvin, in 

Florists’ Exchange. 

• • 

There is a great field in India 
in the matter of cultivation of 
drug-plants on a systematised scale 
:trid drug-gardens are sure to be 
as valuable as, if not more than, 
the fruit and other gardens which 
are at present, the one outlet for 
the surplus wealth of our rich 
men. 

In !he interests of development 
of aur Ayurvedic Science, serious 
attention ought to be paid to this 
subject. The home demand for 
medicinal plants being inexhaust¬ 
ible, It is certain that any outlay 
of money in this direction cannot 
fail to be reproductive, at any rate, 
by no means less, so than the other 
ordinary investments, we are accus¬ 
tomed to. 

A SALT-FEEDING TREE 

Few are aware that “Marakh^- 
baram” (the Flame of the Fores*), 
called in Sanskrit “palas," (Plassey 
being so called on account of the 
abundance of the tree there) is a 
salt-feeder. It is called "dak" in 
Northern India. Experiments in 
reclaiming alkaline land by grow¬ 
ing “Buttea frondosa” 1mve b«»i 
made in Northern India. Jungles 
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, abounding in the tree are plentiful 
in the Uttankarai Taluq, Salem 
District. Along the road leading 
from the Samalpatli Station to 
Uttankarai, treps of the kind are 
said to be plentiful. Many who 
wish tp grow,the tree on alkaline 
land have enquired where they 
could get seed. The District 
Forest Officer, Salem, could 
arrange to supply seed if applica¬ 
tions were made through the 
Agricultural Department. The 
leaves are used for stitching into 
dish plates. The stem yields a v.alu- 
able gum known as “Butea kino.” 

-“M. M.” 

BEST RICE IN THE WORLD 

There is some evidence that 
■paddy was introduced into Mada¬ 
gascar from India. From Mada¬ 
gascar the plant was taken to 
America by the captain of a vessel 
about the year 1700. Now the 
Carolina rice is considered to be 
the best in the world. 'The grains 
are big"and white and contain a 
very l|Lrge portion of fine starch. 
And these affe not the only good 
points’about the North American 
paddy. The roots go straight 
down into the sub-soil, and take 
^ir.foo^ there. On account of 
It# , ieep toots, the Carolina 


paddy withstands long periods of 
drought. Very different ite the 
case with the paddy in India, , 
where a few days of dry-culture 
will prove fatal ,tty the orop. 

In this country, paddy requires 
to be watered at least every 
second day. The' Indian variety 
has horizontal roots, vyhich spread 
over the surface of the ground 
like net-work and ramify. These 
facts arc presented in an interest¬ 
ing circular issued by the Madras 
Central Agricultural Committee, 
and indicate that amongst the 
many agricultural experiments 
now being made in India, drought- 
resisting varieties of crops need 
particular attention. 

Snaar 

REVIVAL OF r.UR' OR 
SUGAR IN BENGAL 

According to the official cal¬ 
culation, about 24 lacs of bighas 
of land are under sugar-cane * 
in Bengal, out of which some 
2 crore 4I lacs of maunds of Gur 
are produced annually. *■ 

Besides sugar-cane, gur ‘'out of 
date and palm-juice to the«exvent 
of some 43I lacs of maunds is 
produced. Gur and sugar are 
articles of daily .consumption in 
the country. So, the trade in these 
articles is'limitless. ©ur cowj^ry-, 
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men ought to bestir themselves 
betimfes' in this direction before 
foreign capitalists should secure 
the mastery of the field 

A. B. Pairika wriies :--Like 
tha weaving-industry, the sugar- 
industry w^s in a mos| flourishing 
condition in this country some 
thir^ years ago, and more ihan 
supplied its needs. It is now in 
a moribund condition. We are 
glad to annyunce that the sugar 
manufactory, established at Tar- 
pur, Kotechandpur P. O., District 
Jessore, more than a r|uarter of a 
century ago, hv the enterprising 
Bankfr^nd Zemindar Rai Dhan 
pat* Sing Bahadur, which had to 
be closed owing to cheap, though 
sweetless beet-sugar, has resumed 
_work, under the direction and 
with the capital of his worthy 
son, Maharaj Bahadur Sing of 
AziiTiganj, Murshidabad. Whe¬ 
ther it is a fact or not we are 
not quite sure, but ; notion pre¬ 
vails in this country that f reign 
sugars are cleansed and bleaclied 
with bone-charcoal, etc., which 

are abomination., to the Hindus 

• • 

arffi Mahomedans alike. \Ve are 
assureef that the Tarpur sugar is 
free from all such impurities and 
aduherations. The manager is 
ready to shew the working of* the 
factory to any one interested in 
the industry. Samples and rates 
itia^ be had>at 37, CSnjimg Street, 


Calcutta, and particular from* the • 
Manager at Tarpur. 

• ——« 

THE SUGAR JNQUSTRY 

• 

Mr. S. Tandurangam writes to 
I he “Madras Mail” from Cuddalore 
under date, July 20th 1904 :—^With 
reference to Mr. Jordan’s letter in 
your issue of the loth instant, I 
think I am bound to give my 
details of the cost of manufacture 
from .ny actual experience. The 
hr;.; seven items of expenditure 
airiounting to Rs. 2-6-0, given by 
Mr. Jordan, exactly tally with 
mine for a day of 10 hours. In 
the 8th item he has put 3 men 
for finishing pans. But, along 
with his juice-boiling pan, I had 
to keep J2 finishing pans to keep 
the mill continuously working, 
for which 2 firemen at 3 annas 
each, 3 mistries at 6 annas each 
.'lud 3 men to assist them at 3 
ixnnas each were required—the 
|otal wages of these men amount¬ 
ed to Rs. 3-15. Besides, 3 men 
for odd jobs at 9 annas, were 
needed. .\s detailed by Mr. Jor¬ 
dan, I had no overseer. Thus the 
total cost of coolies amounted to 
Rs. 6-14, {. e., Rs. 5 more than 
Mr. Jordan’s estimate. As Regards 
liquid-fuel, etc., for'the oil-engi|ie 
for ro hours, it would cost 
Rs. 2-8, i. e., Rs. 2-10* less th|^ 
his estimate. Mr. JordsiK haa ot^t- 
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ted an important item of expend¬ 
iture, namely, fuel for the finish¬ 
ing pans. * In addition to dried 
cane-refiise, Fhad to'use fire-wood 
which cos{ me Rs. 3! per candy 
of jaggery made, or Rs. 16 per 
ton. Thus, thg total cost of manu¬ 
facture for a ton of jaggery would 
come up to Rs. 25-6. Mr. Jordan’s 
mill is a great convenience over 
the cattle hiills, the former doing 
five times the work of the latter, 
or the work of 10 pairs of bulls 
with much less cost. But it be¬ 
comes difficult to boil all the juice 
as it is being extracted from the 
mill, as we require a number of pan 
for it—12 pans along with one 
Jordan’s pan, or 20 pans without 
it. These pans arc troublesome 
and cost much for fuel. If Mr. 
Jordan could find an easier and 
simpler method of boiling the 
juice, he would be conferring a 
great boon on the jaggery manu¬ 
facturer and be placing him 
under deep obligation to him. 


CANE SUGAR IN MYSORE 


Mr. A. E. Jordan of Bangalore 
writes:—I beg to enclose an 
extfact from Appendix C to the 
E^irst Annual' Report of the Im¬ 
perial Department of Agriculture 
iftr the yefir 1904-05, written by 
i.«hm{inrr, the Agricultural 

„i,. 


Chemist to the Mysore Govern¬ 
ment :— ' b 

The work of the Department 
is to be confined at present to 
soils and their cropf,- 'Sugar-aane 
and its ma'nufacture into jaggery 
"gur" and raw centrifugalled 
sugars have received most atten¬ 
tion so fai;. The su,gar-cane of 
Mysore is of particularly good 
quality. One sample analysed 
contained less than ^ per cent, 
glucose and over 21,' per cent, 
sucrose, and to find a sucrose-con- 
tain of 17, 18 and 19 percent, is 
quite common. In fact, if it con¬ 
tains appreciably less than 17 per 
cent., it is probably not rip? or 
over ripe. From a refihec’s or 
sugar-maker’s standpoint, thei ex¬ 
traction and boiling of the sugar¬ 
cane-juice are very defective. 
The extraction is generally be-' 
tween 50 to 70 per cent, of the 
weight of the cane, and a large 
percentage of the sugar in the 
juice is lost by fermentation after 
milling, and by inversion during 
boiling, the latter on account of 
insufficient liming, the former on 
account of want of cleanliness. 
In one case, over 13 per cent, of 
the total cane-sugar in the jttice 
was inverted, and an avtrage of 
one extensive set of experiments 
conducted in one of the best suga^ 
boihng districts (Tumkur) indi¬ 
cated that over 7 per cent, of the 
total sugar extracted from the 
cane was invJrted before or Jujina 





, the boiling of the juice. Taking 
that qne pound of inverted sugar 
prevents two pounds of cane-sugar 
from crystallising, this implies that, 
if thfse jiiggV'es refined, there 
is aikaverage loss in the refinable 
sugar of 21 per cent., and that in 
the^one experineent quoted above 
there would be’a loss of 39 per 
cent, of the total sugar extiatted 
in the juice. The inversion 
eaused by over-heating, on account 
of boiling over a direct fire, instead 
of by steam, seems, if judged by 
the experiments conducted here, 
not as great as is generally 
believed, for, in many cases, where 
juicj was limed to neutrality, no 
inversioft. roulu be detected, 
thoi*gfi the boiling was done in 
an open native iron-pan over a 
direct fire.* 

On a previous occasion—Mr. 
Jordah continues—I had to ques¬ 
tion Dr. Lehmann’s statement, 
in his Fifth Annual Report, 
which was to the effect that in 
order to develop the refined sugar 
industry, it should be jhc object 
of the ryots to turn out a better 
quality of raV-sugar by oentri- 
fugalling their jrggery, as was 
donf t)y him in the laboratory. 
As U is an actual fact that the 
white-sugar imported into India i.s 
not refined from raw-sugar,—and 
could not possibly be imported 
into 'India, from other cane¬ 


growing countries it it was,—1 
think, it is about time that the 
various Agricultural Departments, 
and especially the*r Chemists, 
awoke to the fact that the cane- 
sugar industry of tliis country will 
never be developed until the same 
methods are adopted as are 
employed in other sugar-producing 
countries, viz., that the white- 
sugar be manufactured direct 
from the cane by the employment 
of ihe cane-refuse only as fuel, 
without converting the clear juice 
into raw-sugar at all, and without 
t Me employment of animal-char. 

L is easily seen from the extract 
given above how easy it is 
to convert the “sucrose” into 
“glucose” by boiling the juice 
into jaggery or raw-sugar. Why 
Dr. Lehmann does not advocate 
methods by which such conver¬ 
sion or inversion can be avoided, 
is quite beyond my comprehension 
and I can only ronplude that he 
does not know of them. 

It is all very well for a chemist 
to take a small quantity of cane- 
jaggery, extract the molasses from 
it, by spinning it in the centrifugal 
machine, then analyse it and find 
that it has a high percentage of 
“sucrose” and very little “glucose,” 
and then to dictate to the ‘culti¬ 
vators what they have to do> -Let 
Dr. Lehmann purchase a* few 
hundred tons of that good qualil^ 
of raw-sugar, let him ^jut up ^ 
Refinery, and endea^pi;^ to refete 



thi^ raw-sugar, (which during 
storage in the godowns for six 
months or so has been converting 
itseH itito ‘‘glucose^’J by purchas¬ 
ing thousands , of tons of wood or 
coal. Let him again put up a 
Distillery in order to deal with 
the large quantity of molasses. 
He will find himself, in a very 
short time, a ruined man. The 
manufacture of raw-sugar in a 
Laboratory, and the refining of it 
on a large scale, to be commer¬ 
cially successful, are two very 
different things. 

In the same Report, Dr. Leather, 
the Agricultural Chemist to 
the Government of India, also 
advocates the same methods as 
Dr. Lehmann. I have not taken 
to writing on the sugar industry 
without having a special know¬ 
ledge. I challenge these gentle¬ 
men to disprove the statement 
I now make, viz .,—that the 
employment of the method < of 
manufacturing white-sugar from 
the sugar-cane as advocated by 
them, J.e., to convert the cane-juice 
into jaggery, or even a good 
quality of raw-sugar, and then 
refine it, is one of the reasons,— 
and in my opinion the chief 
reason, -T.for the backward state of 
the Cane-sugar industry in India. 

, Another reason is the encourage¬ 
ment given by the Government of 
the conversion of the sugar in the 
^^ne into spirit by paying higher 
foijtsg^t fiftde from cane- 


jaggery. I have drawn the atten¬ 
tion of the Excise Committee now 
making investigations about this 
matter. 

Where the authorities on the 
manufacture of cane-sugar,employ- 
ed by the Imperial and Pro¬ 
vincial Governments, obtained 

their experience in sugar manu- 
• ® 
facture I know not, but mine has 

been obtained in designing many 
of the cane-sugar factories in the 
West Indies and other cane¬ 
growing countries, and in the 
practical manufacture of cane- 
sugar in Egypt and in Mauritius, 
and in Indian Jaggery Refineries 
during a period of 24 years, and 
my experience seems to Ve totally 
different from theirs. 

SUGAR-MAKING IN SOUTH, 
INDIA 

.4n Experiment in Mysore 

Mr. A. E. Jordan writes in the 
“Madras Mail” :— 

The attached letter should 
prove most interesting to everyone, 
be he native or European, engaged 
in agricultural work. In5oi-^ys 
of 16 hours each, Mr. ^.Krishna 
Iyengar, of Ooraghally Estate, 
Mysore, crushed by means„ of a 
stu^ll 12 inches into 13 inch^ 
mill, 700 tons of sugarcane, and 
produced 118 tons of jaggery, 
which he .sold at Rs^iJo per tesf^ 





equivalent to a total value of 
Rs. 14I160, and if he had had the 
additional plant for making white- 
sugar di{eqt fron; the cane, his 
product "^fouW have been S'? tons 
of white crystals, and 33 tons of 
molasses which^ would have had 
a ^alue of at least Rs. 200 and 
Rs. 40 per* ton, respectively^ in 
all Rs. 18,320, and produced 
without a single pound of fuel 
being purchased except that 
required to make a start with :— 
Dear Sir,—«\s promised in my 
last letter 1 herewith send you a. 
short account of the working of 
the cane-mill supplied by you. 
The^ stejimer wh'ch brought out 
che mill arrived at Madras on the 
i6tlT February, and after a delay 
of twenty^days caused in landing 
and transhipping the mill arrived 
at my Estate on the 8th March. 
By that time, 1 had the oil engine, 
a 6^ B. H. P. one, fixed in 
posifion and in working order, 
and got ready the foundaticfti for 
fixing the mill besidv.s having the 
boiling pans, pumps, water-t, nks, 
taps, etc., in fact, the whole show, 
in order. So I lost no tune in 
mounting the mi!! on the founda- 
tioli and fixing it in position. 

plkn of the mill supplied by 
yotf beforehand enabled me to do 
this 'to a nicety without the help 
of any prfessional fitter. I stafted 
work on the 14th March, arid 
closed it on the and May, eroding 
,,«f.that 


period, working at the rate of * 16 
hours a day. I could have 
worked more hours, coqr|e, but 
as I had no prior experience of 
oil engines, I had not peovided for 
two water-tanks for keeping the 
engine cylinder cool and had 
consequently to suspend work at 
the end of every eight hours, for 
by that time the water in the 
tank would very nearly get to the 
boiling point. Next season, I 
shall provide against this. 

Dr. Lehmann, the Agricultural 
Chemist in this State, kindly 
visited my Estate and made 
experiments as regards the crush¬ 
ing capacity of the mill, the 
extraction, the quality of the juice 
and the jaggery produced. Your 
mill, I am glad, successfully stood 
the test and as the last minute of 
the hour expired the last cane of 
the ton experimented upon, ram,. 
out of the mill crushed. The 
extent of my cane fields was 25 
at res and contained 8,000 shoots, 
tfie acre giving an average of 28 
tpns of cane to the acre. 

A ton of cane yielded 3^ 
pansful of juice of 180 seers each', 
which on* boiling yielded 14 
maunds of 27 »s. of jaggery. I 
sold the jaggery at Rs. 120 per 
ton exclusive of commission, etc. 
My expenses for the converlion of 
cane to jaggery came up to 4 
per maund or Rs. 100 acii, 
including cost of esta&liausM^ 
cutting and carting 
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» min, oil, fuel, etc. I did not use 
the pith as fuel but used nearly 
200 to^s of^ood firewood. The 
cost of fuel could be cut short by 
' using the« pith, and I wish you 
will kindly suggest the use of 
some machinery for evaporating 
the juice using the Pith as fuel. 

The news had spread far and 
wide that a cane crushing mill 
driven by an engine was for the 
first time to be brought to 
Ooraghally and worked there, so 
on the day the machinery actually 
arrived and was transhipped from 
Bidadi Railway Station, quite a 
crowd of people followed the 
carts carrying the machinery all 
the way from Bidadi to my estate, 
and very good naturedly rendered 
me not a little assistance. The 
noise caused by the lamp used for 
heating the vaporiser created not 
a little surprise as no steam issued 
out as when a steam engine blows 
out and many questioned me 
why the engine did not whistle. 

Most of them studied intently 
the different parts of the engine 
and the mill and their working. 

Every day brought hundreds of 
persons from all the country round 
and many came from distances 
of 30 and 40 miles. The ryots 
were not at all apathetic in this 
ma’tffeir, as it is usual with them 
to be in'other matters. More 

c 

than the Sudras I found the 
9 aria,hs Vere eager to learn all 
thf imtuihte Sptni whom 


I employed to help me very 
intelligently and readily picked 
up all about cleaning, oiling, 
starting and st9pping^thp engine. 

I have four of thtm. how 'with 

o ^ 

me well trained. Two of the 
goldsmith caste volunteered to 
learn the work. They were given 
an opportunity to do so and have 
learned all about the engine and 
the mill. So, at the end of the 
season, I used to leave the machi¬ 
nery entirely in their charge. 

Sometime ago, when you men- 
. tinned in the “Madras Mail” that 
I made 400 maunds of jaggery 
per acre and that I sold it last 
year at Rs. 2-8-0 a maund, Mr. B. 
K. Garudachar of Bangalore, con¬ 
tradicted the statement and 'said 
that it was not possible to get 
400 maunds of jaggery per acre 
on large plots of 30 or 40 acres, 
and that if I at all had sold my 
jaggery at Rs. 2-8-0 it must have 
been to some of my tenants, during 
a festival. Now I have milled a 
plot ‘of 25 acres, and on this I 
have managed to make very nearly 
400 maunds, although the canes 
had dried up to some extent and 
had also deteriorated in sugar 
value by being overripe. This 
yield under these adverse condi¬ 
tions is mainly due to the 'fairer 
extraction, your mill gave' Over 
thtf ordinary cattle mill. 

I have a quarter acre plot (or 
experimental purposes and on this 
plot and “with the battle mjjft *1; 
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used to make 100 maunds when 
the canes were quite ripe. This year 
on the same plot I have got 120 
maunds,. t^ing ypur pow'-r mill, 
altimugli the tanes were overripe. 

As regards the price at which 
I sold myjagg^y last year, I wish 
to*tell you that Mr. B. K. Garuda- 
char himself bought two-thirds of 
my crop at Rs. 2 per maund, and 
after incurring the expense of 
carting from my Estate to Banga¬ 
lore, warehousing and other ex- 
oenses, and loss in weight due to 
keeping for two months, made a 
good profit, and moreover asked 
me to sell the remaining third 
als6 tojiim. Bnt as I had sold 
the laggery at Rs. 2-8-0 to a 
merchant prior to his request, I 
could noj oblige him. 

In conclusion, I may mention 
• that the loss 1 have sustained by 
the late arrival of the mill has 
been^more than compensated by 
the*satisfactory way in which the 
milt worked and the higher extrac¬ 
tion it gave, the considerable time 
and labour it saved, not to apeak 
of the advantage, I derived, by 
being able thereby fo convert 
within a shott t.me a large extent 
of cane into jaggery and place 
the same within the time stipulated 
in \h£ h^nds of the merchants with 
whom I had contracted to supply 
a large quantity. 

if this account will suit you, you 
may send it to the “Madras Mail,” 

' M. KMimifA IvENOitlt. 
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IMPROVEMENTS IN THE 
NATIVE MANUFACTURE 
O? SUG 4 R 


[ Reprinted from the Englishman ] 

There was exhibited at the 
Benares Industrial Show some 
improved machinery for the 
manufacture of sugar which seems 
likely to create a revolution in 
thir industry in the cane-growing 
districts of Upper India arid 
Bengal. Before indicating the 
character and objects of the 
m;‘chinery it will be interesting 
to explain that the improved 
apparatus has been worked out 
by a Mahomedan, who was 
educated at Cirencester and is 
now Assistant Director in the 
Agricultural Department of the 
Upper Provinces. In his preface 
to the pamphlet which has been 
pqbli.ched* describing the im¬ 
provement, Mr. Moreland, C.I.E., 
the Director, states that “having 
•ascertained that the native 
•processes were wasteful and defec¬ 
tive in various ways, I directed 
my assistant, Mr. S. M. Hadi, 
M.R.A.C., to take upTEe"m 3 uatoy 
in detail and endeavour to remove 
the defects which 1 had noticed. 

■ His work has been carried oat 

* Bulletin No. ig, U. t. AgricaXW||^ 
Department,—“Improvements in Ne&lik, 
methods of Sugar manufactme,” 
able at Government PrCM, V. 
baiid. Price a anhits. 
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dufihg the past three seasons in 
consultations with me, and I 
consider, tha| the results arrived 
at are now sufficiently promising 
to justify their publication.” 

It is interesting to recall in this 
connection the controversy bet¬ 
ween Sir John Strachey and Sir 
Ashley Eden which led to the 
utilization of Cirencester for the 
education of Agricultural students 
from India—Sir John Strachey 
had as “Lord Mayor righthand 
man,” to use a designation often 
applied to him, advocated the 
creation of Agricultural Depart¬ 
ments throughout India, but he 
only succeeded when himself 
Lieutenant-Governor, in establish¬ 
ing the one Provincial Depart¬ 
ment in the N. W. P. This was 
in 1875. Sir Edward Buck was 
the first Director. Stones were 
at once thrown at the new 
Department from every side. 
Sir Andrew Clark, the then 
member of Public Works, made 
a iuribus attack on the Depart¬ 
ment from Simla, and asked 
contemptuously * hovv civilian 
amateurs dared to undertake ex¬ 
periments which were entirely 
within the province of Engineers. 
(Engineers were “Royal” then). 
%r Ai^ley Eden from Calcutta 
mockitigly took to pieces the first 
a^rart of the N. W. Provincial 
D^artment and in one of the 
atm^ing ^d cleyer official 
recon! derifivfly 



enquired whether competition- 
wallahs were going to tea<^ the 
Bengalis how to grow rice. “Let 
the Bengalis,”, he , concluded, 
“work out their owh. salvation” 
and asked in pure jest, whether 
the Government of India would 
not like him to send two Bengalis 
every year to Cirencester in order 
that they might return to reform 
the rice-cultivation of their 
province. Sir John Strachey 
rubbed his hands joyously and 
cried “Let’s take ..him at his 
word 1 ” And so two Bengalis were 
for some years despatched to 
Cirencester, and although they 
have not reformed rice-cultivation, 
many of them have done yeotnan’s 
service in other directions—6ne, 
for instance, (Mr. N. G. Mukharji) 
who took the gold medal at 
Cirencester and studied at the. 
Pasteur Institute has done more 
than anyone else, to combat 
silk-worm disease in the Ylrhut 
districts, where the silk industry 
is consequently reviving; and now 
we have in the improvement of 
sugar-manufacture another ex¬ 
ample of the good work that 
can be done by a native of India, 
if the opportunity be given to hlta 
to receive a sound practical and 
technical education. Fo^unately, 
it will be no longer necessai^i to 
send' our students to Cirencester 
in vie\y of the facf that fully 
equipped agricultural cqUie^ 
are now ruing .fipm 



almost every Province of India. 
Of tijese, not the least important, 
will be the institution of which 
the foundations are being laid by 

Sir Andrew Fiiaser ii. Chota 

« • 

Nagpur. * 

To return to sugar. The practice 
in .many of» the cane-grow¬ 
ing districts "of Upper India 
is for the cultivator lo crush* the 
cane and to express the juice, 
whR:h latter is sold by weight to 
the sugar-boiler, known as the 
khundsari. It is needless to 
recount here* the history of the 
cane-crushing mill, which was 
developed by the well-known 
Bengal planters— Messrs. Thomp¬ 
son ^aad Milne and which has 
rejjjiaced, practicall}' throughout 
India, the clumsy native mill 
which had held its own for 
centuries. That reform alone has 
placed untold lakhs of rupees in 
the hands of our cane- cultivators. 
Wlj^ we are dealing with now 
is the treatment of juice after it 
has been expressed It is true, 
that the cultivators often boils his 
own cane-juice without th“ agency 
of the professional man, turning 
Out an inferior unrefined sugar or 
But, the point at present is 
to indicate the improvement > 
•ffpeted on the most advanced 
methods hitherto in vogue. These 
are of course those employed by 
the professional ^handsari. 

The leading features of the 
J(Hand»ari-^teta are described by 


Mr. Moreland to be the con- 
centratton of the juice in a series 
of iron-pans, placed over a 
furnace, unt^ it as^mes>a ^mi* 
solid form known as rab. The 
molasses are presSed but of this 
by coolie labour and the su^a 
that remains is th#n decolorized 
by treatment with a water-weed. 
known as shvar, and the final 
product is called hand —(hence 
the name of the professional.) 
“The problem,” adds Mr. Moreland 
“that I placed before Mr, Hadi 
was to make more, better and 
cheaper khand by means within 
the reach of the native.” 

The quantity of khand is affect¬ 
ed by the loss due to conversion 
of sugar into molasses technically 
known as “inversion”; by waste 
in separating the molasses; and 
by waste in the decolorizating 
process. All the defects wUch 
led to loss and waste in the 
Khardsari-mttho4s have been 
minimized by Mr. Hadi’s appara¬ 
tus, which consists of improved 
'boilers and a centrifugal-machine' 
•combined, with simple chemical 
appliances. We must refer those 
of our retyders who are int^^ested 
to learn in detail the chataofSr 
of the apparatus and chemidal 
appliances. It must suffice hero 
to indicate the results.^ .“TliC 
yield of khand from a. 
quantity of juice is increa«ed( 9 >i^ 
writes Mr. Moreland—>*by a* il6« 
45 per cent., ■ and the 
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the season i produce from a single- 
boiling-plant is about Rs. 7,700 
by the new processes, against 
about Rs. 6,poo by, the old. In 
other words, by more than 28 per 
cent.” ' 

The “quality” of the Khand 
depends chiefly on the colour. 
“The slightest tinge of yellow or 
grey, affects the market value 
considerably and any pronounced 
colour makes the product almost 
unsaleable. The main difficulty 
has been to get rid of the colour, 
but this problem has been practi¬ 
cally solved. The ultimate pro¬ 
duct is so clean a white that it is 
only by placing it side by side 
with the best sugar of the European 
mills that the slightest shade can 
be detected. It is for all practical 
purposes of as good a colour as 
is required by any of the native 
dealers.” 

As regards “cheapness,” the cur¬ 
rent expenses by the new process 
are under Rs. 8 per maund of 
fihand produced, as against 
Rs. 10 by the old. 

The apparatus which was shown 
in full working" at the Benares 
Exhil^ition, where caiie for the 
experiment was provided by the 
Hon. Mr. Madho Lai, the Secre¬ 
tary, attracted considerable atten¬ 
tion, and many orders for it by 
natives interested in sugar manu- 
fatature were registered. It is satis¬ 
factory to record that the Raja 
.a Native State in the Upper 
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Provinces (Rampur), where a'pre¬ 
liminary trial was made laaf: year, 
has this year given orders for 
Rs. 80,000 worth of the machinciy. 
The price of the boiler-apparatus 
is said to, be Rs. |bo; and qf the 
centrifugal Rs. 400 or 500 more, 
so that the total cost of a plant 
“in situ” may be'said to be about 
Rs.'1,000. A leading English firm 
is in negotiation for the supply 
of apparatus, which can be wcfrked 
by cattle labour. 

The machinery is not meant, 
adds Mr. Moreland, tor large capi¬ 
talists, but for the type of men 
who are at present engaged in 
manufacture of small quantities. 
Regarding the importance of the 
industry the proverb he dhoted 
was this :—• 

The importance of .the sugar 
industry in the Upper Provinces 
and Bengal may be concisely 
indicated by the native proverb, 
quoted from the Indian despamhes 
by Mr. Chamberlain, when the 
controversial debate on the 
countervailing duties took place 
in the House. Mr. Chamberlain’s 
sympathy in the cause was, it 
may be remembered, enlisted by 
including Mauritius lin the schcjae 
for India. And the prov^erb he 
quoted was this:— , 

“As the elephant is to other 
animals, so is the sugar-cane to 
other crops.” ^ 

Germany and Austria are still* 
struggling to hold ^their own 



in 'the Indian marto, but the 
Swadeshi-Motement is doing 
much to counteract their efforts. 
Mr. H^d^’s macljinery will, perhaps, 
19 moi%.. ' • 

'‘I have taken out no patent 
or these processes,” says Mr. 
dadij “partly, because they were 
vorked out at Government expense 
md partly because I thought that 
heir protection under the Inven- 
ions and Designs Act might 
etard their free adoption by the 
idian people.” 

“ The processes are very simple 
and do not involve the use of 
bone charcoal or any other mate- 
rijil to which Hindus or Mahomdans 
could t>ave religious objection. 

,tI> e suger produced is of a quality 
which suits specially the require¬ 
ments ohthe Indian confectioner.’’ 

“It can be stated with absolute 
ccrtainljT’' adds Mr. Hadi that the 
profits in this process, cannot be 
les^» than 25 percent per annum 
on the total outlay. 


MACHINES TO CLEAR SUGAR- ’ 
CANE FIELDS. 


Tw& Cuban inventors have 
invented machines to be used in the 
clearing of sugar-cane fields. 

The first invention reported was 
that of Mr. Antonio Rodriguez, 
^idanjas. His machine is 


built in rectangular box shtqH^ 
supported on two wheels, which 
are 36in. iij diam^er. , Inside the 
wheels is a gearing which, by 
means of pinions, moves a shaft 
from 45in. to 6oin. long. . This 
shaft moves three*circu!ar cutters 
33 in. in diameter. The teeth of 
these measure one inch. The 
cutters are so placed that the teeth 
cannot touch the ground, and 
they are protected by a metal 
guard. The inventor asserts that 
the teeth will not need frequent 
sharpening. In front of the cutters 
there are small triangular iron 
pieces which drag along the ground, 
lifting the grass and weeds to be 
cut, and palcing the stems against 
the cutters, which turn in a slit.- 
The machine is hauled by oxen or 
mules, a man driving from a seat 
which is affixed over the machine. 
The gearing is controlled by means 
of a lever at the driver’s hand- 

The other invention was made 
by Mr. Felix Cervants, of Havana, 
who has long been interested in 
agricultural matters. He has built 
a cane-clearing machine on the' 
same general principles as the osie, 
just described, but thet^ ate. 
differences. The body of the model 
of Mr. Cervants is a frame up.< 
holding the seat of the* driver 
and supporting a sliding^ balla^! 
controlled by a levep in frontVt^;? 
the driver. By means of 
lever the driver control* an 
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baa«i tocated on the inner tide 
of the r^ht-hand wheel, from 
which motion i^, given to several 
circular saws that move in grooves 
in two rollerst The rollers them¬ 
selves are moved from the other 
wheel, their motion assisting the 
straw, which is to be cut, to pass 
through them to the teeth of the 
saw. The straw is lifted by a 
catcher, which projects from the 
front of the machine and rests 
upon a third and smaller wheel. 
The height of this catcher from 
the ground is adjustable. Mr. 
Cervants asserts that his machine 
is practical and that it will give 
certain and satisfactory results. He 
is also working on a cane-planting 
madiine which, he says, will be 
different in principle from any 
machine used to-day.— Indian 
Planting and Gardening. 

RAISING PEDIGREE SUGAR-, 
CANES. 

The first announcement repect- 
ing the possibility of raising seed¬ 
ling. sugar-canes in the West Indies, 
was ra#de at various, time in 
Barbadoas between 1859 and 1888. 
A similar announcement was made 
ia jaya'-in 1887. Since that time, 
seedlipg-trarieties have been raised, 


which are capable of resisting the 
attacks of disease which destro'yed 
the older form#, as well as increas¬ 
ing the yield of ^sugar. Several 
experiment plots were nvaiutaincd 
in the West Indies from 1888 to 
1898, and the success of the result- 
thus obtained must be* very gratify, 
ing to those wfio were engaged in 
the work. The seedling-canes- 
raised by Mr. Bovell and Professor 
Harrison in Barbados, by Mr. 
Jenman and Professor Harrison 
in British Guiana, and by Mr. 
Hart in Trinidad are now well- 
known in most of the sugar-pro¬ 
ducing countries of the world. 

The earlier method adopted for 
producing improved seedling-canes- 
was by means of a careful sele> 
tion of casually produced seedlings. 
The identity of seedlirigs was 
derived from the seed-bearing 
parent only. A further step -was 
raising the seedlings from canes 
planted in alternate rows, so that 
the pollen-bearing parent might be 
identified, as well as the seed¬ 
bearing parent. Experiments in 
this direction were carefully 
carried on in Java, Barbados, and 
British Guiana. 

By means of a system of rigorm^ 
.selections, both in. the field ^nd in 
the laboratory, several good varie, 
ties have been raised, but a largp 





percentage of the seedlings pro¬ 
duced, as was to be expected, have 
proved to be worthless. In any 
case, it Jo^k sevwal years before 
a seedling»csflie was ^suflicientlv 
tested under varying conditions, 
to deserve to, be recommended 
to planters, and T;ven then, it was 
left to the (Planter himself to make 
a final selection of those w hich 
were likely to be suitable for his 
purposes. A seedling- c.anc might 
give very good results in a certain 
soil, or in a •sv'et or dry' season, 
while proving an utter failure in 
others. 

T he latter method o! attempting 
to ‘sec^/e cro^,-fertibnation be¬ 
tween known varieties referred t<,' 
abc^e Was carried out in Java 
and elsewjiere, by carefully select¬ 
ing two varieties known to arrow 
•at the same time and planting 
them in adjacent plots. By those 
meattf, it was hoped that on; 
variety vmuld be crossed bp^ the 
other. In some cases this, no doubt, 
took place. Another step wa» the 
of the arrows some time 
before they reached maturity. On 
the ripening of the pollen, the 
contents of one bag were shaken 
into the bags of anothei variety, 
w^ich was to be tne female parent. 
As solne of the seedlings were 
suspected of having been produced 
by pollination, inter se, some 
uncertainty still remained as to 
the parentage of the ^ resultant 
•ce^ings. * 


An important step in advance * 
was made in the hybridization of 
the sugar-ejne, v^en »it. was 
found that certain varieties did 
not produce fertile potlen, while 
their pistil was normal, whereas 
other canes produedH a very large 
amount of normal pollen. Taking 
advantage of this, the Imperial 
Department of Agriculture in 
1902, started artificial cross¬ 
pollination, by means of -which, 
the flowers of one variety were 
emasculated, while still young and 
then pollen was transferred from 
another variety by means of a 
camel-hair brush. Owing to 
the minute character of- the 
flowers of the sugar-cane, this, 
was a difficult process, especially 
as it had to be carried out while 
the operator stood on a tempor¬ 
ary platform, 10 to 12 feet high. 
This experiment was, however, 
successfully carried out by Mr. L, 
Lewton-Brain, E.A., F.L.S., (now 
Assistant Director of Vegetable * 
Pathology, Hawaiian Sugar Plant¬ 
ers’ Association) in November 
1904, when he was Mycologist on 
the staff of the Imperial Depart¬ 
ment of Agriculture for the West 
Indies. He worked with some 

of the best of the Barbados 

• 

varieties and obtained five seed¬ 
lings, which proved that 'the 
raising of hybrid-sugar-canes !jy 
artificial cross-fertilization 
practicable. The resulting se«;|^* 
lings are the first 
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West Indies, whose parentage on 
both sides is a matter of certainty. 
They are b^ing carefully propa¬ 
gated, and instructive results are 
expected to follow. The method 
adopted by Mr. Lewton-Brain is 
fully described in the “West 
Indian Bulletin,” (Vol. V, pp. 
32 - 3 -) 

In view of the success of this 
work, it was decided, last year, to 
make systematic attempts on a 
larger scale. The work was 
entrusted to Mr. F. A. Stockdale, 
B.A., Mycologist on the staff of 
the Imperial Department of Agri¬ 
culture. Owing to fluctuating 
variations in some of the new 
seedlings, only those which had 
stood stringent tests on a large 
scale, for a considerable time, were 
used in the experiments. Then an 
attempt was .made to raise pedi¬ 
gree seedlings from selected 
, varieties only. Of these, B. 147 
and B. 208 were considered the 
b?st, and over 400 spikelets of 
these two varieties were emasevj-’ 
lated and pollinated. Three soupd 
canes were chosen in the varieties 
to be used, and at least a dozen 
spikelets in each arrow were oper¬ 
ated upon. Crossing was then 
made in two directions,—the 
pollen-parent in one cross being 
us^ *as the seed parent in the 
other; in other words, one variety 
was utilized as the female-parent. 

In all, over 600 spikelets were 
i^pnas^latcd and a'rtificially polli¬ 


nated last year, and it is hoped 
that the results obtained may be 
such as will, before long, fully carry 
out the objects ip view. A concise 
account is being kept'of the crosses 
performed,and next year, it is hoped 
that a series of the investigations 
into the cytology of the sugar- 
canp will be carried 011, with the 
view of determining exactly the 
right age for pollination, as .well 
as over-coming many of the mecha¬ 
nical difficulties that have hither¬ 
to been met with. , 

If the results of the new method 
of breeding sugar-canes described 
above are still further extended 
during the next few years, »and 
the line so successfully adopted by 
Messrs. Carton and others in raising 
new varieties of wheat and oats in 
England are closely followed, the 
prospects of the sugar industry in 
these colonies should be still fur¬ 
ther improved. There are now 
no good reasons why we should 
not be in a position to produce 
pedigree sugar-canes as well as 
pedigree wheat and oats.— Agri¬ 
cultural News,— Jan. 20, 1906. 

A « 

A NEW SUGAR PLANf 

c t - 

The Technical Review o{. 
Berlin makes mention of the 
discovery of a kind of plant in 
South America containing sac- 
carine matter in abhndancee Tt 



grows up to 8 or 12 inches in 
heigh?. The Chemical expert, 
Mr. Bartoney, considers its 
plantation to be a verv profitable 
industry,* in ^ much as n yields 
plenty of sugar. ThiS sugar is 
many times more intensely sweet 
than the "ordinary sugar. 
Another advantage js that its 
juice does not ferment easily. 

The Superintendent of the 
Agricultural College of Ascension 
Island has found by trial that its 
sugar is ;o to 30 times as sweet 
as cane or beet sugar. 

Its botanical name is Eupaio- 
rum Rebundican. 

• 

d^Te sugar in central 

INDIA 

Mr. Haridas Chatterjee, Pleader, 
Indore, has been engaged over 
this^undustry for many years p 'st 
and is trying to introduce the 
Bengal systeni of tapping and 
extraction of juice and sugar¬ 
making. He is always ready to 
welcome energetic young men, 
earnestly bent updn business, 
to him and will be glad to 
answej- enquiries. 

SUGAR-BEET 

The high price of sugar in 1904, 
•aij 4 the Acclueion of*bounty*fed 


sugar from the English madeet, ^ 
have had the effect of again 
bringing into prominence, the 
question whfch haf for ftiany 
years been much discussed as to 
the advantage of manufacturing 
sugar in England ^frorn home¬ 
grown Sugar-Beet. The Essex 
Education Committee have, 
therefore, conducted certain ex¬ 
periments in order to find the 
yield and quality of the beet 
grown on typical soils and to 
compare some varieties. The 
results show that beets have been 
grown equal to and in some eases 
better in quality than those 
produced in sugar-making coun¬ 
tries. It would seem, therefore, 
that a new and profitable industry 
has been but too long neglected. 
The business side of tl.c question— 
the cost of production and the 
consideration of the local condi¬ 
tions prevailing in the Eastern 
cdur.tnco, the cost of working a 
factory, and a host of similar 
points, need, however, careful and 
^experienced consideration. Mr. 
George Clarke, who has assisted 
in preparing the Report, frotn 
which we now quote, issues the 
warning that nothing would be 
more disastrous both to farmer 
and to capitalist investiftg his 
money in the erecting of plant, 
than, for the former to embark, 
on the cultivation of Sugar-l^i^ 
on an extensive scaler withou^, a 
proper knowledge the 




tnethods of cultivation, the varie¬ 
ties best suited to his particular 
neighbourhood, and the amount 
it would cost him to grow the 
crop. Still, there seems to be no 
reason, if due consideration be 
given to alb these details, why 
a properly initiated undertaking 
should not be remunerative both 
to the farmer and the manu¬ 
facturer. As regards as unsuc¬ 
cessful effort in this direction, 
started some 30 years ago, it is 
noted that the mean percentage 
of sugar in the beet used was 
lo.o. The mean of over 80 
samples from different plots 
grown in Essex in 1905 is slightly 
over i6| per cent, of sugar. This 
is a striking illustration of the 
improvement in the quality that 
can be brought about by careful 
selection along the right lines. 
Cultivation is a matter fully as 
important as the choice of the best 
varieties of beet, and the subject 
of manuring also requires careful 
study. In the experimental plots, 
it was found that the sugar 
content was considerably increased 
by the use of Sulphate of Potash. 
For further details of' these im¬ 
portant 'trials, readers should 
consult the pages of the Report, 
which is fully and instructively 
illuslra'ted. It may be had from, 
% Cbunty Technical Laboratory, 
Chelmsford. 
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INDIGO IN INDIA 
SAVED BY JAVA SEFD 

Indigo-brokers ac Home have 
recently been holding out the 
hope that the introduction of the 
Java seed may be the means of 
saving the . Indigo 'Industry in 
India. Mr. C. Bergtheil, Agri¬ 
cultural Bacteriologist to • the 
Government of India, in an append¬ 
ix, which he contributes to the 
Annual Report of the Imperial 
Department of .Agriculture, has 
some interesting remarks to make 
about the Java plant in India. 
The plant, it appears, was '-first 
brought prominently to the hotice 
of planters by Mr. H. • Batley, 
who visited Java on behalf of 
the Indigo Improvements’ Syndi¬ 
cate in 1899. It has _since, says 
Mr. Bergtheil, proved itself of the 
greatest value to the Behar plan¬ 
ters, and its cultivation is spread¬ 
ing as rapidly as the seed supply 
forthcoming will permit. In a 
very few years this plant will, no 
doubt have almost entirely replac¬ 
ed the variety formerly grown in 
Behar. It was first grown on an 
extended scale at Dalsing Serai 
by Mr. Bernard Coventry, who 
has done so much for the Indigo 
Industry, and its advantages were 
apparent immediately certain 
difficulties in its cultivation had 
been ovetccKne. The chief of 
these,'; Jearn^,"'',; 



was the possession of a hard coat 
by the seed of the plant which 
rendered germination very diffi¬ 
cult. It was suggested by Mr. 
Bergtheit i'n 190I, that tills diffi- 
culty might be overcome by suit¬ 
ably sacrifying the seed in a 
sin^ilar mannei*to that practised 

on clover and ottier hard seeds in 
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other countries. The idea was 
taken up and proved feasible by 
Mr. h. I ^eake, the biologist to the 
Indigo Improvements’ Syndicate 
and a machine has now been 
invented, by which the operation 
can be performed on a large scale 
with perfect success. It has, how¬ 
ever, to be noted that the experi¬ 
ment , <»f. producing Java seed for 
use,in Behar from a farm near 
Delhi has not proved quite success¬ 
ful, and, irt Mr. Bergtheil’s opinion, 
the cultivation of seed there 
should be discontinued and seed 
farms started in Behar. 


ARTIFIClAi. INDIGe. 


r In an interesting conui jnica- 
tion, the Berlin correspondent of 
th»leading newspaper re..;is that, 
since I^rkin first obtained colour- 
iitg, njatters from coal-tar on a 
conunercial scale, the artificial 
production of organic-colours, has 
grown to be an enormous in-' 
duStiy which has its chief seat in 
6«^a'ny, .at^d. hft^ ind^d, become 


one of the principle branches 
of the chemical industries of 
the country. Two vegetable dye 
stuffs, the synftietical^com'position 
of which had been discovered— 
namely, madder and indigo — 
were manufactured with such 
success that in the case of tfie 
former the agricultural cultivation 
has virtually become extinct, its 
place having been taken by arti¬ 
ficial alizarine, and a similar fate 
appears to the correspondent to 
await the growth of indigo, 
which colour is now being manu¬ 
factured artificially with all the 
sk.ll which science can bring to 
bear on it. The growth of indigo, 
that most important of all vege¬ 
table colours, the sale of which 
attains a value of about three 
millions sterling per annum, is 
constantly on the decrease, for, 
while the area under this crop in 
India averaged in the period from 
1896-1900 about 1,200,000 acres, 
it sank in the years 1901-02 to 
791,200 acres, and in the follow- ' 
mg year only reached 574,700 
acres. A similar decline can be 
traced in Indian exports of indigo 
over the. same period. The 
amounts were as follows, in round 
figures :— 


i896-97 
;^4,125,000 
1899-1900 
2,150,000 


1897-98 
/C 3,100,000 
1900-01 

jCi, 100,000 


1898-99 
.^3,000,009 


On the other hand, the 



»rtificiat indigo 



Ger^nany rose from £250,000 in 
1897 to £1,250,000 in 1903. 

The total value of synthetic 
indigo now annually manufactur¬ 
ed in Germany is estimated b}' 
competent authority at about 
£1,500,000. ^Whilst the imports 
into Germany of indigo from 
India have dwindled down to a 
negligible figure, Germany now 
exports synthetic indigo in 
annually increasing quantities to 
the United Kingdom. 

RUBBER AND COCOANUTS 
IN SIAM 

By all accounts, says the “Siam 
Free Press,” unprecedented interest 
is now being taken in the develop¬ 
ment of the Siamese Peninsula 
by the Bangkok Government. 
Along the whole Peninsula, from 
five to ten miles inland, the soil 
is adinirably adapted for the 
cultivation of cocoanut ’ trees. 
From ten miles inland—right up 
to the hills, where the soil is red 
and solid—the plantation of 
rubber trees will be carried on to 
a very great extent. With a view 
to the extensive cultivation of 
cocoahut, and starting Para 
Rubber plantations in the Penin¬ 
sula, 's^ral syndicates are being 
floated. Two prominent Bang¬ 
kok Europeans have obtained 
eopee«i|ions in th^et province of 


Bandon. Another company is 
being floated, mostly of foreigners, 
who are going to start cultivating 
in other States supported in 
Bangkok by wealtl^y speculators. 
There are'more who are seeking 
concessions for the cultivation of 
Rubber, in other favourable 
localities in Siamese Malaya. 
Almost every available spot in 
the whole Siamese coast line is to 
be brought under cultivation. 
Mr. Duff, it is said, now resigned 
the directorship of the Kelantan 
Corporation, is expected in 
Bangkok shortly in connection 
with some new concessions for the 
cultivation of Para Rub(ber. 
Thus the rush for rubber land 
and cultivation goes on aprice, 
and all that remains for British 
Malaya is to start factories, and 
win the rubber trade of the world 
by supplying all manufactured 
articles at the lowest prices 
imaginable. ^ 

THE CEARA RUBBER TREE* 

The cultivation of rubber has 
been “boomed” so greatly of 'late 
and the echoes of it have^ stirred 
even India so much that, t})efe 
seems to be a likelihood of a, fair 
nunjber of our landed gentry going 

* For particulars about the rubber 
industry tiide later, Part III. (Trade, 
Commerce alid Industries.) (1 ' 
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in for just a trial at the thing and 
diverting some of their capital in 
that direction. It may, therefore, 
be well to, indicate br’efiv what 
the’most pro^fitabie channel is in 
whiA to invest some of our not 
too abundant capital. The sorts 
of *rubber most cultivated are the 
trees of • the Para, Ceijtral 
American and Ceara varieties. 
Of these, to judge by the opinions 
of experts, none seems to be so 
well adapted for this country as 
the last namad. It is true that it 
IS not very easy to say exactly 
what amount of rubber the Ceara 
tree will yield and this fact has 
often resulted in hastv condem¬ 
nation of' the tree. But all recent 
testftnony is entirely in favour ot 
its suitability to Indian condi¬ 
tions. It has the great virtue of 
adaptability to an extent not 
possessed by the other two named. 
The flatter insist upon peculiar 
conditions of soil, climate and 
rainfall before they gro^v to 
any profit. Not so the Ceara. 
Anywhere from sea-level ■ p to 
4,000 feet above it, in any soil 
fertile or barren, in any atmos¬ 
phere saturateji with moisture or 
as 8ry as is to be found anywhere, 
it will sprout and develop. It 
has *bden found to flourish not 
only'side by side with the Para 
and the Central American, bu\ in 
places where they cannot hope to 
raise their beads. Nor is this all. 
For^he t«A, in addition to the 
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rubber, is capable of yiel 3 ing 
another product of considerable 
commercial yalue. /)ut. o^ the 
thick fleshy roots can be extract¬ 
ed a rich starch which is said to 
be excellent for biscuits. This 
farina prepared frflm the roots 
has the appearance of arrow-root 
and, according to one European ^ 
authority, “it has nothing to com¬ 
pare with it for the making of 
pudding.s and custards.” So appre¬ 
ciable is the quantity that can be 
got out of the tree and so valu¬ 
able Is this product that, apart 
from the fact that the rubber 
yielded is in every way of as 
good a quality as that of the 
kinds first mentioned, Ceara seems 
to be worth going in for on 
account of this starch alone. The 
cutting of the thick roots is, of 
course, necessary for farina-ex¬ 
traction. But this process does 
not at all interfere with the 
amount or the value of the rubber 
producing milk. In shorty for 
cultivation on a commercial scale 
in this country, it would appear, as 
if there were no other to compete 
with the Ceara. And to those 
whose inclinations tend that way, 
we would recommend the study 
of an excellent monograph qp the 
subject by Mr. Proudlock, publish¬ 
ed in 1899, as a prelimina^ to 
their embarking upon their enteis- 
prise.— Hindu. 
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“COCOANUT PALM IN 
TRAVANCORE 

\ \ 

Tha* thfe Co'coanut Palm is a 
valuable material asset to Tra- 
vancore is a 'fact well-known to 
those who know anything of that 
^State. The value of Kopray ex¬ 
ported for one year, was Rs. 4,496, 
514 : of cocoanut oil 1,377,622 : of 
coir 3,810,076 : of fibre 7,904 and 
of cocoanuts 387,679. Besides all 
this, the value of the jaggery ex¬ 
ported comes to Rs. five lakhs. 
It is evident from this, that a 
number of people depend for their 
livelihood on the cocoanut industry 
and the Government derives a 
large income from it. Notwith¬ 
standing all this, it is disappoint¬ 
ing to learn that the Government 
have not taken any steps to im¬ 
prove its cultivation. People 
owing to ignorance, are still stick¬ 
ing to their ancient methods. In- 
the neighbouring Island of Ceylon, 
on the other hand, the Govern¬ 
ment has taken steps to develop 
and advance the industry. In 
this connection the “Malabar 
Daily News” suggests the appoint¬ 
ment of an expert to advise on 
the best means of combating a 
blight which affects the planta¬ 
tions now and theri. Our con¬ 
temporary says:—“It is true that 
we do not hear much of this 
bK;^^ now-a-days, but the fact 
nfefnairts, ^vonyever, that the 


cocoanut planting industry^is far 
from being, as profitable as it was 
a few decades back. There is still 
necessity, therefore for the State 
to interest itself, practically, in the 
question of restoring the industry 
to its one-time prosperous con¬ 
dition.” We trust our contem- 
pora'^y’s suggestion vO'ill receive 
due consideration at the hands of 
the Government of Travancore. 

—United India. 


THE SOAP-BARK TREE 

Jacaranda writes in the “Capi¬ 
tal”:—Vegetable Soap is' ai com¬ 
modity likely to find favour with 
the high-caste peoples of this 
country, owing to religious 
prejudices which preclude some 
millions from using ordinary soap 
—a lamentable fact frorn a 
hygienic point of view, but bounti¬ 
ful Nature being ever mindful 
of human needs, has given India 
the soap-nut tree {Sapindus 
emarginatus), the Rheeia of the 
natives of India. It is not the 
“nut”, however, that, is utilized as 
a substitute for soap, but 
fleshy pericarp of the seed vessel. 
The Rheeta tree, thougha 
native of India, is not found in 
plentiful supply that is, in a *rild 
state. Why - it is not planted 
largely is just one of t)!»«»e tWngs 
that “no 
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In other countries they do things 
differently. For instance, in 
South America, notably in Chili, 
there is tree that grows to a 
height ofjSQpie 6o leet, which 
yielSs a bark that is * used as a 
substitute for soap. It is known 
as* the Quillai.or Cullay to the 
Chilians, a<id is the soap-bark of 
English commerce. Botanically, 
it js known by the name of 
Quilloja Saponaria, Mol. Curious 
to relate, the tree belongs to 
the Rose f^iiily (Rosacece.) It 
is described as being found grow¬ 
ing wild on the outer slopes of 
the Chilian Andes. It also ex¬ 
tends to the Southern part of Peru, 
and fjas been found growing upto 
an selecation of 6,000 feet above 
sea-level. The timber of the large 
trees is very hard and durable, 
_and is in great request in mines. 
But its principle economic value 
lies in the bark, which in recent 
yeaft has formed the basis of a 
co.:siderable industry some? 5,000 
bales annually fiiir'ing theii way 
to London. 

Now this is a tree thai strikes 
me as being eminentlj .su.ted to 
certain parts^ of India—and the ■ 
plSins, however, and I’.r reason 
why I &m now drawing attention 
to 'it* is that the tree has been 
practically naturalised on the 
Nilgiris. In 1884, some seed of 
(rf this tree was sent from the 
Royal .Gardens, Kew, to the 
l^tanist, S^dras, for 


experiment. Mr. Lawson in •that 
year reported that the plants 
raised from ^eed were doing very 
well at Ootacamund. In 1886 
Mr. Lawson agajn sported as 
follows :—“This plant thrives well 
in Ootacamund, apd it is found 
that it can be readily propagated 
by means of cuttings; so that if 
it proves to be a tree'of any value,' 
it can be increased to any extent.” 
Since then nothing more appears 
to have been heard of the soap- 
bark tree ; except that in 1894, the 
Gov'^rnment Ouinologist, Madras, 
reported as follows to Sir D. Mor- 
rLs, Director of Kew :—“You will 
be glad to know that the Quillai 
Bark tree grows well here (Ootaca¬ 
mund), and the bark of a ten-year 
old tree, contains as much saponin 
as the bark, found in the London 
market. 1 do not know if the 
tree has been tried anywhere else 
in the East.” 

From the foregoing, it will be 
seen that in so far as the experi¬ 
mental Cultivation of the tree is 
jconcerned, it has been eminently 
successful. .Why should not this 
tree be planted all over the West¬ 
ern Ghatsfat elevations from 3,000- 
feet upwards ? There are hundreds 
of miles of hills of this elevation 
where the tree could be p’lanted 
as a forest tree and would proy^ 
a valuable asset to* the Fotejjj 
Department. That there is a bridt 
demand for the bark Ip Lbad^iiiti 
is .proved by &■ letter^ 



Burgoyne, Burbtdiges & 
'Go., to the Kew authorities, in 
which they state “There is a 
good and increasing demand for 
this article prices at this moment 
(1894) ranging from £12 to £12- 
los. per ton.'V Being easily pro¬ 
pagated by cuttings, there ought 
to be no difficulty in spreading 
it rapidly. At Mahabaleshwar, 
Panchgani, and similarly situated 
places, where the forest trees are 
of low growth, the soap-bark tree 
would be a welcome addition to 
the sylvan flora of those beautiful 
hill stations, besides providing a 
valuable trade product, for which 
there is bound to be an enormous 
demand in India itself, as soon as 
the high-caste Hindus and Brah¬ 
mins come to recognise in the 
bark, a vegetable soap. 

Besides the value of the bark 
as a vegetable soap, it possesses 
other valuable medicinal proper¬ 
ties. Dr. R. Robert has proposed 
the bark as a substitute for senega. 
rie found that the two gludosides 
occurring in senega-root ar^ 
present in Quillai-bark in almost 
five times the proportion in which 
they occur in senega. As Quillai ' 
bark contains a tolerably constant 
proportion of the glucosides, and 
as'it also contains a considerable 
ambufit of sugar, which gives the 
d^oction a' sweet taste, and being 
much cheaper than senega, it 
Otfcfscerta'in advantages over that 
^Kobi^rt’S ejqjeriiUtots prpv- 


ed diat patients bear 
better than senega; that it ti^y 
produces vomiting and diarrhoea, 
and is readily Jaken (by children 
while its expectoiant actioh is 
beyond question. In Chilf the 
bark is powdered and used as a 
substitute for sqap in washing 
clothes, two ounces of'-the powder 
being sufficient to wash a dress. 
It is also claimed for it tfjat it 
will remove all spots or stains 
and impart a remarkable lustre to 
wool. It is also used as hair-wash, 
and is held in high esteem by 
women as a hair-tonic. 

Altogether, the tree appears 
to be one of economic value, and 
as it is already acclimatised on 
the Nilgiris, there should be"' no 
difficulty in spreading it all over 
the Western Ghats, on the lower 
slopes of the Himalayas, and in 
the Jaintia and Khasia Hills. 

ORANGE CULTIVATION 
IN COORG 


[ By Gastav Haller ] 

Of the fruit in Coorg, oranges 
are by far the most valued^ There 
are several varieties, of which'tiie 
Loose Jacket ranks foremost. It 
is so named, because the skin 
covers very, loosely the eatable 
fruit. Since the deterioration of 
coffee-cul^vation, moil^< attentjpfi 



ts w <^nge-ctuutra- 

tion. The demand far exceeds 
the produce and for years to come 
there can (be tiq fear of over- 
productidn., ki Coorg, oranges 
thrive best where the monsoon 
rainfall is not high, where heav}' 
mist and fog araexceptional, and 
where highnvinds do not preyail. 
A fairly good soil is also necessary. 

The method of cultivation is 
very simple. Seeds are sown in 
nurseries, where the young plants 
remain until they are about one 
or tw a feet high, and then they are 
transplanted i8 to 20 feet apart, 
i.e., 109 to 133 trees to the acre. 
Tho only attention subsequently 
necessary is to protect the plants 
froril damage by cattle, and to 
keep the field clean from weeds 
or shrubs. 

. After six to seven years the first 
crop is picked, and if a garden is 
to be a success, the trees should be 
mantired yearly with either cattle- 
matiure or leaf-mould. But very 
little is done in this respect, and 
the orchards are generally '"ft to 
take care of themselve.s The 
time of flowering is OcLuoer to 
December or April to June. The 
fruft from the Octobci blossom 
are of Very little use, as they do 
not* ripen properly, forming the 
so-called monsoon-crop for which 
there is no demand in the market. 
The crop from the April-blossom, 
which is of great value, is har- 
V^ted from January to Slarch and 


18 Known as tne no**«eason-efop. 
One dozen oranges of the latto 
sell at frqm fyur to eight annas. 
Very little care or attention is 
devoted to regulapng^he flower¬ 
ing of the respective crops. Some 
cultivator beat dow® the flowers 
w ith a long bamboo. This is 
successful, if carefully done, and 
produces the result that the trees 
are in flower again in April, thus 
yielding the crop in January. It 
would perhaps be more effective 
if the twigs bearing flower were 
cut ofl; but such pruning would 
be very troublesome. 

iixperience has shown that 
after thirty years, the orange tree 
ordinarily begins to decay. But 
this is to a great extent due to 
neglect of the trees. The existence 
of trees older than thirty years in 
full vigour, and yielding good 
fruit, is evidence that if care 
be bestowed the vital powers of 
orange trees are not necessarily 
limited to thirty years. But 
many orange trees get destroyed 
within a much shorter period if 
attacked (a) by a parasitical 
creeper belonging to the Loranthus 
family, or* (b) by two kinds of 
worms which bore through the 
stems. 

As regards the Loranthus breep- 
cr, it is commonly known- in 
Coorg by the natives-as Bandtkr 
like which is interpreted in t^e 
Dictionary of the Rev. Ur. Kitt|it , 
as follows“A para8i|ical | J 



the,parasitical plant ,—Epidendrum 
tesselatum. The parasite is well- 
known to almost i^every ryot in 
Coorg. It attacks almost every 
species of trees and kills the 
largest forest trees. The leaves 
and colour resemble very closely 
to those of the trees on which they 
feed. The flowers have a dark 
red colour and each plant distri¬ 
butes millions of seeds. Each 
fruit contains one seed, which is 
enveloped in a very strong mu¬ 
cilaginous pulp; the seed is 
carried to another tree by birds, 
to which it adheres. The pro¬ 
pagation is therefore by seed, and 
not by roots. If the plant is not 
disturbed, it assumes great dimen¬ 
sions, spreading roots over the 
trees on which it grows and 
destroying them in a few years. 
The means of checking this para¬ 
site are very simple ; the branches 
affected must be cut off together 
with the parasite, as otherwise, it 
feeds on the dying branches and 
still succeeds to ripening hs .seed. 
Simple as the method of destroy¬ 
ing this kind pf evil is, yet but 
rarely is any attention paid to it. 

As regards the borer, the problem 
is more difficult. The boring 
Worm becomes a beautiful green 
beetle, —mallkhrotna sp. In the 
bores ■ is also found an insect 
■(a LtKUstid) which is apparently 
predaceous upon the borer. This 
iBlsect is ‘the enemy of the beetle 



attacks it furiously and kills it. 
The former is very powerful and 
if carelessly held can bite so that 
the blood flows. Mr. Ijl.M. Lefroy, 
Entomologist to tke ,Government 
of India, on consultation kindly 
furnished me with the follow¬ 
ing:—“The I.ocu^Udoe are o'ften 
predaceous, and youe case is a 
very interesting one that should 
be on record. ® 7'hree 

borers are usually not easy to 
deal with. We found the bent 
were for extracting the grubs, 
kerosine injected into the bores, 
and catching the beetles by hand 
in the early morning, the best, 
remedy for tree borers of this kind 
in the West Indies. It all'dijpends 
upon the time of emergencies of 
the beetles.” Careful enquiries 
go to show that these beetles and 
locustides emerge from May to 
September, i.e., about the same 
time as the coffee borer. The 
worm bores in intricate pa^isages 
through the trees, and leaves 
behind it a very hard mass of pulp 
so that the insertion of wires or 
injection of kerosine into the bore¬ 
holes is impossible. These insects 
prefer trees which are not happy 
and fortunately it takes a ^od 
many bores to kill an orafige tree. 
The best remedy would* tHus 
appear to be to manure th# 
gardens heavily so as to ke^ the 
trees in good condition. Old 
trees, whidj are beyond tiecall,. 
should bS cut dowThu^iid 





in order to destroy all eggs, 
worms, beetles which they may 
contain. 

Holders of orange gardens need 
one Wrd'of, caution in the selec- 
tion of seed. Instead of procur¬ 
ing the very best oranges for seed 
and* selecting fre^m svich the best 

seed, there Ss, as a rule, no l are 

• 

devoted to this important subject. 
Imperfectly developed seed cannot 
produce healthy plants, and 
although subsequent care with 
regard to manuring, mav improve 
the tree, yet with a little atten¬ 
tion at the outset much disappoint¬ 
ment may be saved. -Auricul- 
rURAL Joi'RN.\I. <■ K Indi.x, TSt Qr., 
1906. ! • 

• _ 

HINTS ON ORANGE 
CULTIVATION 


from the stem, and removing the 
soil from them (4) Application of 
lime on surface of ground from 
stem as far as branches extend ; 
all the above work,to be finished 
during November. (5) Forking 
up the soil in Deqember for a 
iireadth of i foot all round the 
tree, just outside the extremities' 
of the root-system, and application 
of wood-ashes, bones, and a little 
well-rotted pen-manure to it, or 
the equivalent in commercial fer¬ 
tilizers. (6) Maintaining a mulch 
of gr-'ss, etc., from January until 
the fruit is full, and then removing 
it. (7) Irrigation, whenever pos¬ 
sible, by using waste water, etc., 
during the same months that the 
mulch is used. (8) Thinning out 
the fruit by one half when they 
are about the size of marbles. 


In the Jamaica “Gleaner” for 
February 1, 1906, the following 
suggestions for promotinj^ the 
larlier ripening of oranges are 
;mbodied in a letter to the 
Colonial Secretary from the 
Director of Public Gewdens and 
Plantations.--J[ t) Fiemoval of all 
rui? late in Octobe. o. early in 
'lovemljer. (2) Removal at the 
ami time from the' trees ol all 
lead-wood, lichens, moss, and 
ither growths—this, of coifrse, 
hould be also done throughout 
he year. (3) Opening up the 
B^i^robts I foot or *18 inches 


THE CULTURE OF THE 
ORANGE 


, The orange, in the widest sense, 
[Citrus aurantium, Lin,) is a 
native of Southern Asia. The treSe 
lives to a ‘great age, there being 
orange trees as old as 600 years, 
and upwards. The orange tree 
can be grown in nearly all the 
countries within the tropical'and 
sub-tropical zones. It*abounds;in... 
the East and West Indies and 
islands i 
mercial 


1 the Pacific/: In 
importance 



I i«4 i 


fruk conies next to the vine. The 
rind of many varieties of oranges 
also yields a valuable essential-oil. 
Neroli oil, a delicious and costly 
scent, is obtained from the flowers 
of the bitter orange. 

In Centra.) India there is a 
peculiar variety of orange which 
produces two crops a year. The 
blossoms which appear in Febru¬ 
ary and March yield their ripe 
fruit in November and December; 
whereas from the flowers of July 
mature fruits are obtainable in 
March and April. Only alternate 
plucking is allowed to prevent 
exhaustion. 

All varieties of the orange tree 
may be raised from seed. Those 
raised in this manner will produce 
fine fruit, and if not suffered to 
grow to trees, may be used as 
stocks for budding. Once fairly 
in growth the tree requires only 
attention, and plentiful watering 
during dry weather and manure 
in the form of cow-dung. The tree 
may also be propagated by layers. 

One of the best species of 
oranges is the Cilntra, supposed 
by many to be the same as Cintra, 
Cintra in Portugal befng famous 
for oranges. It is, however, hardly 
possible that this tree was intro¬ 
duced into India by the Portu¬ 
guese, for then it would have been 
specially alfundant on the coast. 
But instead of that it is found 
more oftefi in the interior, and 
.1^ probable that this 


species of orange was introduced 
into India from China or Cochin 
China, hundreds of years ago. 
This was the condition arrived 
at -after a thorougbi investigation 
of the subject by Sir F. C. Bon¬ 
ham, Secretary to the British Em¬ 
bassy at Lisbon. , 

The Cuvtra orange is regu¬ 
larly cultivated in the neighbour¬ 
hood of Poona, Satara , and 
Ahmednagar. The rearing of this 
species of orange requires greater 
care than that o.f Kowla and 
Laddu. These three species are 
hard to distinguish from one 
another, but may be recognised 
by carefully noting certain differ¬ 
ences in their bark, their'shape 
and their colour. All these frees 
are remarkable for the sweetness 
of their fruit, specially the “Cun- 
tra.” 

The trees of the Cuntra species 
are very straight and do not give 
out many lateral branches. Hfence 
the gtown-up tree resembles to 
some extent an umbrella turned 
upside down. The Kowla tree 
is thinner and has many branches 
stretching in a downward direc¬ 
tion. Its ashy colour seems to 
suggest that the tree is withering 
from drought. The Laddu spe¬ 
cies emits branches close to ‘the 
roots, and when fully developed 
it hus a shape nearly circular, 
which circumstance probably ac¬ 
counts for its nomenclatuK. It 
has dark green leave#" which tath 





also much smaller than those of 
the other two species. Experts 
state that when the cutting of a 
“Cuntra” orange has well taken 
to tke stock, tjie latter should be 
cut bff above the graft, which 
should then be well watered. The 
severance may 8e made two inches 
above the j^int, and i^ often done 
when the plant is still in the‘tub. 
Another view is that the stock 
should be severed after the tree 
has been planted in the garden 
and begun to^ draw nourishment 
from the soil. In the latter case, 
there is less risk of the death of 
the plant. 

After the top of the stock has 
been sflnjoved the next branches 
wi II issue from the graft. A cloudy 
day IS favourable to the growth 
of branches and leaves. Branches 
may also be given out by the 
original stock and should be 
removed every time. Eor vigor¬ 
ous growth the grafts should be 
we'l-watered in the nursery. In 
the course of a year the } oung 
plants attain a height when they 
are planted in gardens. 

The orange is much, cultivated 
in Australia, and large quantities 
of«the fruit are sent to t'^ngland 
annuaMy. As the orange is a 
sfirface-feeding plant, the Dutch 
hoeds used in cultivation to avoid 
all injury to the minute roob-lets 
with which the ground under old 
orange trees is covered. To man- 
the plants, guano • is largely 


employed. This is spread around 
a tree which shows signs of lan¬ 
guishing on ^the surface^ of the 
land, and is then touched in ’with 
the hoe. By this,treatment both 
trees and fruit are beautifully 
clean. , 

In Australia oranges are mostlv 
raised from seed. In selecting 
seed for sowing, only the fullest 
and finest oranges are chosen. 
The seed is sown wide apart, in 
order that the young plants may 
not be crowded together. The 
systeni of raising seedlings in 
close row is found to cramp their 
capabilities of growth. Seedlings 
take some five or six years to 
come into bearing, but they make 
the finest trees, and that is what 
the Australian grower mainly de¬ 
sires. 


THE SHATI~\ VALUABLE 
ECO.NOMIC PRODUCT* 

^ The 'Shati' belongs to the 
bulbous species of plants, similar 
in appearance to the turmeric. 
It grows wild in most parts of 
Northern ‘and Eastern Bengal, 
flowering in autumn and dying 
in winter. Sprouting up again, 
the next season, from the bulb 
that remains under-ground# • 

-V-—-- 

* Vitfe, on this subject, heading •‘Uti¬ 
lisation of vegetable products” (Part I. 
ante) and “Trade for those wi&outcapits{*’ 
(Part HI, post). 
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The bulb and roots occupy an 
ancient place in the Ayurvedic 
Pharmacoppea of India for their 
medicinal properties and have 
been in common use since the 
days of old for various purposes. 
That its properties are none the 
less recognised by modern 
Practitioners of the English 
medical science will be evident 
from the following notice of it in 
Dr. Rai Kanaye Lai De Bahadurs’ 
work on “Indigenous Drugs of 
India" : - 

“The rhizome 'shatt is to be 
regarded as a mild carminative 
and aromatic stimulant, useful in 
flatulence and Dyspepsia and as a 
corrector of purgatives ; combined 
with alum in water it is also 
applied to bruises.” 

The bulb-powder mixed with 
milk, acts as an efficacious poul¬ 
tice to boils which helps them to 
burst. 

As a food, its property is unique 
and in this respect alone, in these 
days of artificial foods, its possi¬ 
bilities are immense. 

The ‘Shaii' passes by the name 
of 'Tikhoor' ( ) in the western 

parts of the country and is 
botanically called the 'Curcuma 
Zeodaria.' 

The plants grow spontaneously 
out ol the ground every year in 
the rainy season, no cultivation or 
care of any kind being necessary 
<or its growth. On the contrary, 
il is io very prolific that once a 

iff , 


bulb has taken root in a soil it 
goes on multiplying itself and 
spreading all round at such a rate 
that it becomes a next to im¬ 
possible task to e'adicate it. It 
often happens in consequence, 
that vast expanses of soil are seen 
at one stretch covered with noth¬ 
ing but a, dense natural planta¬ 
tion of “Shati,” which with their 
beautiful red flowers are a delight 
to the eye —and the owner of the 
land does not know what to do 
with them and such indeed is the 
fate of many a natural source of 
wealth in this Ill-fated country 
of ours. This affords one more 
Illustration of how the generous 
gifts of a too bountiful nature are 
apt to be abused. There is wwalth 
lying about our very doors, if 
only we had the eye and the mind 
to turn it to account. 

The 'Shati' powder, as at present 
known, has the following prin¬ 
cipal uses:— 

- (i) as 'Palo' or food 

(2) for adulterating red-powder 
(Fag or abir) 

(3) as medicinal ingredient. 

The 'Palo' which is the name 

for 'Shati' in its powdered form 
has been a favourite substitute 
for sago and barley powder in the 
Eastern Districts of Bengal since 
time immemorial and is a house¬ 
hold word even now. Dissolved 
in boiling water, it takes the place 
of cow’s milk and is even superior 
to it in ° effect, coAsiderings the 
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poor cjuantity of cow’s milk avail¬ 
able these days. The infants 
fed on ‘S/iafj’-yield to no cow- 
milk^ fed ihfant in ' ig'uir and 
healfhiness •of* physique. At any 
rate, the one great tangible effect 
is that the fed infants are 

free’from liver troubles which are 
the crying ^ornplaint rtf milk^fed 
infants, specially in cities, now 
a days. 

As a food, it is very nutritious, 
at the same time, light and 
appetising and*is equally beneficial 
to adults in health or as a sick- 
diet, ft forms a principal 
ingredient in many preparations 
of home-made s.veets and cakes. 

The* process of making the 
'Pal^ is" the simplest possible. 
The bulbs are washed clean- 
peeled and then thoroughly pulped 
ajnd pulverised in the dhenki 
(country paddy-husker) and then 
put in a vessel with water which 
after *a thorough stirring and 
straining is allowed to settle for 
hours together. 11,e yellowish 
juicy matter which is verv fitter 
in taste floats at the top and is 
gently poured out. Fresh water 
is put again aivl the stirring done 
as before and the vessel is kept 
aside undisturbed tor 6 or 8 hours 
at each'ktretch. The same bitter 
juicy • water—but less and less 
yellow in colour and bitter in taSte 
at each successive washing—comes 
at the top which is poured out. 
By this proc%ss of wasl^ing re¬ 


peated for 4 or 5 days, a complete 
elimination of the distasteful 
yellow ingrc^lients ^is effected 
and a milk-white sediment gathers 
at the bottom of the vrtsel which 
is the much-prized 'Shati' in its 
edible form. • 

There is rank-growth of this 
plant in most of the districts of 
Eastern Bengal and one has only 
to go with a spade in hand and 
basketfuls of the root-bulbs can 
be gathered in no time. 

A Company was formed in 1900 
"'ith ihe name of the “Light food 
f rading Co. ’ with a view to 
popularise 'Shalt' in the market 
and it is a hopeful sign of the 
times that its wonderful properties 
are being, though tardily, 
appreciated by the people. This 
Company turned out a kind of 
biscuit with 'Palo' but it is not 
yet as good as the high-class 
varieties of foreign make. 

At all events, there is a vast 
(qiening in this direction before 
the country. 

CANNA AS A FAMINE FOOD 

In the “Capital” there ap¬ 
peared an interesting article on 
the common Canna or “Indian 
shot,” with especial reference to* 
its possibilities as a producer,of 
edible starch. That one particular* 
variety of this family| ‘‘Canna 
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edutis," yields an excellent arrow- 
root is comparatively well-known. 
It flourishes in thiis country but 
is grown especially in Queensland, 
and a sample* thereof according 
to an analysis described in a re¬ 
cent issue of the “Queensland 
Agricultural Journal”, contained 
as much as 8i‘87 of starch, of 
which 4.3 was soluble starch, and 
.06 of proteid. By a strange provi¬ 
sion in the Foods and Drugs Act 
arrow-root made from “Canna 
edulis" may only be sold in Great 
Britain as “Queensland arrow- 
root.” The writer in “Capital” 
quotes no figures but he asserts that 
“almost every species of Canna 
contains an abundance of edible 
starch in the central axes of the 
contorted rhizomes. Taking into 
consideration the very accommo¬ 
dating habits of these plants, and 
their ability to thrive almost any¬ 
where, in good soil and bad, in 
dry climates and in places where 
the rainfall is heavy, at high ele¬ 
vations and at sea level, the com¬ 
mon Canna would appear to be 
well-worth grovVing not only as 
one of the brightest gems in our 
gardens, as at present, but also 
as a profitable source of arrow- 
root ; the latter more especially 
in times Of drought and scarcity. 


CULTIVATION OF FLAX 
IN INDIAN 

Arrangements have been com¬ 
pleted by the India Office for an 
early despatch to Calcutta of ten 
tons of Russian apd Belgian flax- 
seed of the best quality-obtainable, 
for an experimental cultivation 
in India. The Director of Agri¬ 
culture, Bengal, will arrange with 
the Inspector-General of Agricul¬ 
ture in India for the distribution 
of the seed on favourable terms to 
planters and others who may de¬ 
sire to take part in the experi¬ 
mental cultivation of flax. 

GROUND NUTS 

The plant has been known in 
India since about the last 60 or 70 
years. Its original home ii be¬ 
lieved to be South America but 
none can say authoritatively how 
it came to be naturalised in this 
country. Perhaps it came through 
China as its name "Chtndr bdddm” 
would seem to indicate, some 
think, through Africa. In southern 
Arcot it passes by the 'name of 
Manila nuts, which induces' a 
presumption that it might,have 
come from America, through the 
Phillippine Islands. That the 

* For other particulars, vide Part IV, 
The fibre Industry, poet 
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plant is not indigenous seeitis 
certain, as otherwise, there must 
have been some mention of it in 
the ancient,Sanskrit works. 

Whether tjje plant is indige¬ 
nous* or exotic or whether it came 
to India, 77a China or Manilla, is 
altogether immaterial. There is no 
doubt, however, about one point 
and it is that in the nuts wliich 
thejplant yields furnish an econo¬ 
mic product of vast commercial 
importance to the country, which 
it behoves us to make the most 
of. 

hor the hrst time in 1848, oil 
extracted out of these nuts was 
exported out of India, and since 
then,»1ts cultivation and export 
of »oil .have gone on increiising 
by leaps and bounds. The oil is 
a great rival to the French olive 
. oil which has been going down 
in popularity by the extent this 
nut oil is rising. 

Iti whole, India the normal area 
u. der this plantation is ■ about 
100,000 acres, the Bombay and 
Madras Presidencies claiming the 
bulk of the acrage between them 
in the ratio of i to i,, v hile Ben¬ 
gal accounts 'or a nominal share 
i# it. 

There is a great demand abroad 
for .these nuts for oil-making. 
Year before last, 96,242 cwt. of 
them from Bombay and 13,744. cwf. 
from Madras were exported to 
Europe and A.merica. Most of 
*tl)pse wem re-transpc«-ted to this 


country after a circuitous profess, 
in the shape of manufactured oil. 
The oil-cakes, being rich in 
nitrogen, are a very ^ood manure, 
even more efficacious than castor- 
oil-cakes though a trifle more 
costly. They also serve as - ex¬ 
cellent food for cattle. It is 
obvious that the gain to the 
country would be immense, were 
the nut industry in its oil-making 
branch be taken up in right 
earnest. The crop is a highly 
remunerative one, yet, its cultiva¬ 
tion is by no means keeping pace 
with the enormous demand, and 
Bengal,in this respect,is particular¬ 
ly behind-hand. Its oil is in great 
reouisition in Calcutta and other 
big cities for adulterating other 
oils and ghee. It is also useful in 
the process of soap manufacture 
and as lubricator of engines and 
machinery. 

Of the specimens of nuts grown 
in India those of the Tanjore side 
arc reputed for their high percent¬ 
age of yield of oil. In the vicinity 
of Pondichery, which is a centre 
of this nut trade, the oil is largely 
used in the manufacture of red 
dyes anddeather. 

DATES IN THE PUNJAB 

• 

Experiments in the cultivation 
of dates are, says th4 “Civil and 
Military Gazette,” being staried 
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a(re^ and on new lines in the 
west of the Punjab and Sind, 
where the climatic conditions are 
favourable. Too little regard has 
been paid to those conditions and 
to methods of cultivation in for¬ 
mer experiments and their failure, 
need not be regarded as conclusive 
evidence of the unfitness of date 
to flourish in this country. 
Varieties have now been imported 
from many parts of the world— 
the Gulf and Muscat, Egypt, 
Arabia and Algeria- -and the 
results ought to afford ground for 
definite opinions about date¬ 
growing in India. 

MOST POPULAR I'RUri' 

IN THE EAST 

Some years ago, says a Rangoon 
paper, the durian used to be the 
most extensive fruit in Burma. 
But it has been more extensive!)’ 
cultivated in recent times, and the 
imported Bombay and Malwa 
mangoes not often cost more than 
the durian. The latter is un¬ 
doubtedly the most popular fruit 
amongst Asiatics, whilst some 
Eluropeans also appreciate it. Mr. 
Alfred Russel Wallace said, he 
thought it was worth a voyage 
from Europe to taste the durians. 
He described it as a rich butter¬ 
like stustard, highly flavoured with 
'almonds, but; intermingled with it 
soml wafts of flavour that call to 


mind cream-cheese, onion-sauce, 
brown sherry, and other incon¬ 
gruities. “It is neither acid, nor 
sweet, nor juicy, yet one feels the 
want of none of thje.se qualities, 
for it is perfect as it is.” The 
Dyaks esteem it above all other 
fruit. They eat it unripe, berth 
cooked and raw, and .salt the pulp 
for use as a relish with rice. The 
Burmese often make a meal of the 
ripe fruit mixed with rice, whilst 
they make a preserve of it with 
oil and sugar. 

Supplemental 

INDIGO-RED » 

Nkw Dye Discoveked 
Considerable scientific as well 
as industrial interest attaches to 
the discovery, just made, of a new 
red colouring matter, of which 
the “Tribune” gives the following 
account 

This indigo-red, as the new 
compound is named, is a remark- 
' able product, for not only is it 
f applicable to all the vegetable 
fibres with the production of a fast 
red, but also to the animal fibres. 
Further, the event itself, synchronic- 
sing as it does with the scie^ntific 
import and novelty attached to. 
the discovery of the dye, is dis¬ 
tinctly illustrative of the latest 
achievement of modern chemical 
technologists. The new dye-stuff 

* See ante p. 4; on similar sCbiect. » 



is a (^efinite chemical compound 
closely related in constitution to 
indigo, in fact prepared from 
indigo. It* is prepared, not by 
any’proces^ o 4 extraction, giving 
smalt yields, as in the acquirement 
by chemical methods of the 
BO-fcalfed “indigo-red,” known 
for a long-time as a .constituent 
of natural indigo, hut by a method 
of ^conversion by substitution 
giving quantitative yields. In 
point of fact, although the patents 
relating to its, preparation are not 
vet published, it is to be regarded 
as a sulphur substituted product 
of indigo. 

Here rests the novelty and 
scient^c importance connected 
with this indigo-red, for searching 
as have been the investigations 
dining the last century of chemists 
and scientists into the nature 
of the constitution, the analysis 
and the synthesis of indigo and 
othi^ organic compounds the 
latter body itself, considerAl as a 
subject for convers on into other 
products, had hitherto yielded no 
results of any industrial value. 

This is all the more, ui prising 
as indigo, knowm as a dye-stuff for 
thtVusands of years, v'as ^ •' entially 
the firsf dye in which experiments 
were conducted. These were so 
far .prosecuted that, as long as 
eighty years ago, at a time when 
the application of chemical know¬ 
ledge to experiments of this nature 
Wa% necessarily somewhat tenta¬ 


tive and crude, the chemist ^n- 
verdorben succeeded in obtaining 
from it the ^romatic cojnpound 
aniline, the initial step making 
possible Perkins’, chqpiical re¬ 
searches thirty years afterwards. 
Indeed, so much attention has 
been devoted by chemists to 
indigo, since that time, that a 
practicable method was ela¬ 
borated in 1882 by Baevtr and 
Drewson for its synthetical pre¬ 
paration -a fact now well enough 
known. 

In spite of all this, attention in 
ladous directions, there has been 
hitherto obtained from indigo no 
colouring matter of especial value, 
with the exception, of course, of 
its sulphuric acid —indigo carmine 
which has been known for a long 
time. Besides this, then, the 
compound of interest produced 
from indigo by a process of 
conversion is what is known to 
chemists as its “oxygen analogue,” 
itself valueless as a colouring 
matter and of scientific interest 
pnly. 

Dr. Friedlander, of Vienna, the 
discoverer of this indigo-red, seems 
to have the happy thought to 
pursue the subject of preparation 
of the “sulphur analogue" of 
indigo, and the results, the dis¬ 
covery and the industrial prepara¬ 
tion of the new dye, ifiay reason¬ 
ably be' looked upon as the 
forerunner of other 'importast 
discoveries in technical chemistry. 





, FOOD OF PLANTS* 

The lssen<iial coi^ditions for the 
growth of most of our cultivated 
plants are that they shall have 
favourable light, air, temperature, 
and moisture for the growth of 
the leaves, stems, flowers, and 
fruit; together with a favourable 
amount of air and moisture in 
the soil, and such soluble plant 
ingredients as nitrogen, phosphoric 
acid, potash, and lime, as are best 
adapted to the particular crop to 
be grown. 

The demonstration of these re¬ 
quirements has placed in the 
hands of the gardener, the means 
of maintaining and increasing 
the fertility of the soil, and has 
enabled him in many cases to 
make soils productive that before 
were barren. 

The knowledge, that plants need 
light and air, and that the larger 
portion of their food comes from 
the air, has brought about a 
modification of cultural practices 
by giving plants more room in 
which to grow, with a conse 
quently greatly increased yield. 
Based ,on a scientific knowledge 
of nutrition, the art of feeding 
plants has developed within the 
last ;fifty years in a most remark¬ 
able planner. The well-informed 
gardener now knows, that the 

Vide da this subject, the opening, 
artiplef in this Part, pp. yn. 


varying combinations of essential 
conditions and slemsuts' that 
occur naturaly in different soils 
and climates are an index to the 
adaptability of thesp environriients 
for special crops. The gafrdner 
knows also, that these conditions 
can be modified' favourablyr or 
unfavourably by cultivation and 
manuring. He understands the 
importance of a physical and 
chemical examination of soils, 
are indicative of the presence or 
absence, and the relative propor¬ 
tion of the essential elements of 
plant-food. 

The final test, however, is the 
physiological one of determining 
by actual trial whether" certain 
crops are adapted to particular 
conditions, and how the conditions 
may be made more favourable. 
The physiological examination 
should also determine what 
beneficial or injurious micro¬ 
organisms are present in the soil, 
and the changes which these 
agents produce. There are some 
bacteria and fungi that cause the 
decay of the organic remains of 
animals and plants, leaving the 
nitrogen and other constituents 
of plant-food in the form of 
compounds available tc crops. 
On the other hand, there may be 
present organisms which^. produce 
substances in the soil, directly or 
indirectly unfavourable to crops. 
The life history and habits of all 
these bacterial fonjis must^ he 



carefully determinedr and the 
useful kinds put to work and the 
injurious ones eliminated. 

Very has yet been accom- 
pfishrfd in this^iarticular held of 
research, except in connection 
with the problem of nitrogen-fixa¬ 
tion.® Many inyestigators, both 
in this country, and on fhe Conti¬ 
nent, have worked upon the latter 
problem, and step by step most 
important facts have been dis¬ 
covered. Physiologist have suc¬ 
ceeded in worlyng out the com¬ 
plete life-history and habit of the 
root-tubercle bacteria, which liv- 
ing in the roots of legumes— 
Beat^, Pears, Lunine, Clovers, etc, 
—secu^nitrogen from the atmos- 
pher*, thus enabling these crops 
to grow luxuriantly in soils devoid 
of this, scarcest and most expen¬ 
sive of all plant-foods. 

Soils poor in nitrogen may, by 
the use of these bacteria and pro¬ 
per leffumes, be enriched from the 
inexhaustible supply of nitrhgen 
in the atmosphere, l^iie nitropen- 
fixing power of these bacteria 
may be considerably increased 
by additions of lime, ic slag, 
potash, and sufier-phosphate to 
the %oil. For example, i- me of 
the expertmental fields of Rotham- 
ste3, the growth of red clover has 
been -increased from half a ton 
of produce per acre on ground 
which has been unmanured for 


Sfc, ante et seq. 


over fifty years, to three tons per 
acre on adjoining land which has 
received potasji, limc^ anij phos¬ 
phoric acid as manure, buf no 
nitrogen, whatever,, for .over fifty 
years. And notwithstanding the, 
large amount of nitsogen, which 
three tons of clover hay would 
take from the soil, the land has 
become so greatly enriched in 
fertility that more than double the 
cjuantitj of wheat can be grown 
after the three tons of clover has 
been removed from the land, 
as against the small quantity 
of half a ton grown without 
manure. 

1 hat is to say, the bacteria are 
helped to life and multiply by 
their best plant, which is encour¬ 
aged by the application of mineral 
manures, which are comparatively 
cheap. The host plant, in turn, is 
supplied with nitrogenous food by 
these bacteria which they get 
from the atmosphere for nothing, 
and the host plant, with its decay¬ 
ing roots, stems and leaves, supply 
stpred up nitrogen to the succeed¬ 
ing crops. The value of legu¬ 
minous crops as restorers of soil 
fertility apart from their value 
as food, can thus be greatly in¬ 
creased. The leguminous crops, 
without the nodule-forming bac¬ 
teria, exhaust the soil oT its 
nitrogen like any other irop. Ybe, 
fact has been very strikingly de-,., 
monstrated at Rothamst^ W 
year 1905. 
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It has been stated by Professor 
A. F. Woods of the Washington 
Bureau, of ^Plant industry, that 
this" investigation does not stop 
with the’nodule-forming organ¬ 
isms. There are other bacteria 
which have '.he power of fixing 
nitrogen from the atmosphere 
independently of any particular 
crop. It may be possible, when 
the life-history and habits of these 
species are fully ascertained, to 
improve, cultivate, and distribute 
them, as is done with tubercle 
forms. If this can be accomplished 
they will supplement the work of 
the tubercle bacteria, and will 
add greatly to the world’s supply 
of stored nitrogen, which is one of 
its greatest sources of wealth.— 
J. J. Willis, in Jouhnal of 
Horticulture. 


THE SUPPLY OF 
NITROGEN 

The International Congress of 
Applied Chemistry had a most 
successful meeting in Rome from 
April 26th to May 5th,i9o6.Accord- 
ing to a rdcent issue of “Nature,” 
among the papers contributed the 
most important was undoubtedly 
Dr.' Adolph Frank’s description of 
bis process for the direct utili¬ 
sation of the nitrogen of the 
( 

atmosphere for the production of 
?titifii^ak», manure ^nd. othey 


chemical products. Dr. Frank’s 
invention is not only ingenious, 
but its effects on the future of the 
human race will probably be of 
the greatest importance. The 
inventor is a veteran in agricul¬ 
tural chemistry ; he, it was who, 
more than 50 years ago, iirtro- 
duced the potash salts of Stassfurt 
to the notice of agriculturists. 
Now nearly three million tons of 
these salts are used annually by 
agriculturists all over the world. 
As regards the fixation of atmos¬ 
pheric nitrogen, the invention is 
not a complicated one. Calcium 
carbide is first produced and then 
heated with nitrogen obtained by 
the fractional distillation liquid 
air. The first raw material 
obtained is calcium cyanimine, 
and it is this, that is used as a 
nitrogenous manure, numerous 
experiments having shown that 
the nitrogen which it contains 
can be easily assimilated by 
plants. For countries such as 
Italy, and more especially India, 
with large agricultural popula¬ 
tions which do not possess suffi¬ 
cient cattle to supply the requisite 
nitrogenous manure, this direct 
utilisation of the inexhaustible 
nitrogen of the atmospheife cannot 
fail to be of enormous importance. 



EpCTRICITY IN THE 
GROWTH OF VEGETABLES*" 


THE SUGAR INDUSTRY** 


Accounts in the American Press 
of some exceedingly interesting 
electrical experfmcnts in forcing 
the growth of vegetables, have •ap¬ 
parently given rise to expectation 
of dfevelopments of incalculable 
value. In a large market garden 
at Arlington, Massachusetts, not 
only has th'e arc lamp been 
employed, it is said, with success 
in accelerating growth, but faint 
currents have been passed through 
the *.bfifls, witt^ the ;esult that 
their Ate of production has proveci 
to be distinctly more rapid than 
that of other beds under precise’y 
similar treatment, except that the 
felectrical experiment was not 
applied to them. To electrical 
students it is the method of 
inducing the current that wjll be 
mo.st interesting, for it is reported 
that, after heating the sod for 
some purpose not clean, ex¬ 
plained, nothing more is needed 
than to sink a copper plate at one 
en<^ of the bed, and a :^inc plate 
at the other, connecting them 
aljpve ground by a wire, when a 
current could be measured varying 
from 0.4 milliampere to 15 
milliamperes. 


.* Vide “Crogs by Electricity," p. 23 ante. 


India produces a vast quantity 
of sugar-cane and jts annual raw 
produce is 50 lacs tons or 14 
crores, the outturr^ of Bengal 
Maumo alone being valued 
between Rs. 60 and 70 crores. 
India is the original home of the 
sugar-cane and the soil is ad¬ 
mirably adapted to its cultivation. 
In ancient history it is mentioned 
that, white-sugar was shipped to 
Eurone in 500 A.D. and from 
that time onward the sugar 
industry gradually developed and 
mostly in Great Britain. All the , 
production was the cane-sugar, till 
Napoleon Bonaparte blocked the 
way for British manufactures. 
The French people, being hardly 
pressed for want of sugar, invented 
a novel idea in manufacturing 
cheaper sugar out of the beet-root 
and .-.ince then the development 
has been very successful and it 
has marred the cane-sugar Trade. 
How many people are tiware of 
the fact that it is full of impurities ; 
animal bones and blood are its 
chief ingredients? About 60 per 
cent, of the world’s supply of 
sugar is obtained from this source. 
The competition has been very 
keen and everybody looks* for a 
cheaper stuff, but it is«not 

able to use anything at the 

__ _* - ■ ■ - 

• Vide on allied subjects, pp. jB-c^ 



expense of the nourishment and 
growth of body as no one would 
care to^shorten his a^e. It is a glad 
tiding to tnow that Mauritius, 
Java and, We^t Indies are deve¬ 
loping their own industries, but 
it is a pity to know that India is 
lacking behind. 

If India takes to start such enter¬ 
prise, there is likely to be a vast pro¬ 
fit and such concerns would be very 
paying. Mr. S. M. Hadi of U. P., 
is of opinion that refined sugar 
must sell in preference to “gur” 
or unrefined sugar as that is 
always saleable and finds a better 
demand. The Bombay Agri¬ 
cultural Department show an 
average profit per acre from loo 
to 150 rupees for “gur” but if the 
same production is converted into 
sugar, the profit would be 25 to 
50 per cent. more. 

As the “Marhatta” informs us— 
In Queensland (Australia), the 
latest information is that 1900 
maunds of cane per acre was 
produced and yielded 320 maunds 
of sugar. The all-India average 
percentage is very low and reasons 
for the decadance of this industry 
are:—{1) Unscientific cultivation, 
(3) Defective method of extracting 
juice, (3) great waste in refining 
<4) The poor outturn of bad cane 
and of, saccharine matter abnor- 
nially small. 

Mr. Hadi's estimate for a 
|actory to .work up the produce of 
|po acm wi^n 6 months 


is Rs, 50,000 for machinery and 
building and Rs. 16,000 working 
capital. The following is an 
approximate estimate, of receipts, 
and expenditure and profit of such 
a Factory :— ■' 

Receipts 

f 

23,000 maunds of sugar at Rs. 
10 .per maund 2,30,000 

20,000 maunds of “gur,” 2nd 
quality “gur” at Rs. 3 • 60,ooo 

Total Rs. 2,90,000 
Expenditure 

Cultivation of 500 acres of 
sugar-cane including cost of mak¬ 
ing sugar, “gur” and other expenses 
at Rs. 500 per acre 3.50,000 

Profit Rs. 40(000 
Rs. 2,90,000 

Thus a capital of 1,50,000 gives 
over 25 per cent, interest per 
annum. The expenditure calcu¬ 
lated by Mr. Hadi is af the 
highest rate per acre. 

It is anticipated that the Punjab 
will not lag behind in making 
progress and developing such 
industries upon which lies a good 
deal of our religion. The concerns 
like the Punjab ‘and Kashmir 
Trading Co., Ld., ought c.to have 
started Sugar Factory in ^prefer¬ 
ence to other business already 
started, still it is not too late for 
them to start it now, if they have 
got Sufficient capital to meet the 
preliminaries and ^ts Din^ors 





shouy make good effort to sell 
every share they have got left 
behind, and a great advance is 
likely to ^be made in the near 
future. ^ 

TMie following systems are 
being worked up in the successful 
countries, and* it will give some 
idea to ou5 promoters^of the Sugar 
Industry: * 

(a) Plantation system- Agri¬ 
culture, labour, factory and 
capital, is worked by a Syndicate 
or a Joint Stock Company. 

(h) The Central Factory- 
There are companies that buy the 
materials from wb'ch sugar is 
obtained or hire the right to 
growers they dosiie, on the land 
of ptliers. 

The factories which they buy 
are called “Cane-purchasing Cen¬ 
tral Factories” and those that 
hire the land are called “Land¬ 
hiring Central Factoi ics.” 

The Plantation system is 
considered the best. Ths cane¬ 
buying central f.ictories and the 
land-hiring systems are in vogue 
in some parts of India specially 
in the United Provinces. 

1 he total amount of imported 
sugar is about one-ten-.h part of 
the enormous quantity of sugar 
<»f ^11 descriptions annually 

coijsumed by the people of India, 
thus bringing the despair, n,ot of 
being able to oust foreign-sugar 
from Indian market to a minimum. 
iNgw tha^ the publi* attention 


has been directed to the subject, 
we will find at no distant date, 
the foreign sugar is no more in 
the market. There appears' to be 
no reason why all^ the sugar, 
consumed in India, should not be 
manufactured in Iqdia, and India 
made independent of beet-sugar. 
-All that is necessary for the 
purpose is capital. Plenty of 
money now remains unproductive 
in the form of Government Securi- 
t.es, and jewel, and the enterprise 
will turn this capital to use. 

RUBBER CULTIVATION IN 
BOMBAY^ 


Bassein Garden Experiments 

A Pre.ss Note, issued by the Bom¬ 
bay Government, Revenue Depart- 
ment, contains some useful notes 
on '.he chief rubber yielding plants 
by Mr. G. A. G. Gammie, Econo¬ 
mic Botanist to the Government 

• of India, drawn up in regard to 

• the scheme for rubber experiments 
in the Bassein Garden. 

Mr. Gammie states that the India 
or .Assam rubber-plant is to be 
found in damp forests at the base 
of the Sikkim Himalaya east-: 
wards, the Kharia Hills, Assaim , 
Burma and Perak,and^the MWbytkfl 
Archipelago. In experiments 

• See atitt p. 96, and; Salt" 
(Trade, Coiameice and -! 
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in tfee cultivation of this plant in 
Western India, propagation by 
cuttings and by “goottee” has 
given the best results so far. 
Planting at 35 feet apart is said 
to be s'lfficient, and this is the 
most suitable for Bombay. In 
Bombay a tree would probably 
be 25 years old before it is fit for 
tapping. As regards climate and 
soil, the tree naturally exists under 
a minimum rainfall of 70 inches, 
well distributed throughout the 
year and with the air perennially 
humid. Except in Kanara and 
the^outh Konkan, there are no 
conditions approaching this, so 
that in planting in other districts, 
the plants should be kept within 
reach of water. 

The quality of the soil is not 
an important consideration, pro¬ 
vided it be well drained. Ar¬ 
rangements have been made to 
put out a few specimens of this 
tree in the Bassein garden. There 
ate already a number growing 
well in Thana. It thrives moder¬ 
ately well i.t the Deccan, in the 
vicinity of water, although it^ 
growth is very slow, and from an 
analysis made by Mr. Jdooper, it 
appears that the rubber is of good 
quality. The Bassein garden, on 
the whple, offers a suitable site 
for .thjs experiment. The un¬ 
favourable ,factors may possibly 
b% the long period of dry weather 
with deficient humidity and un¬ 
due proximi^ to the sea. 


The Para-rubber-plant is ob¬ 
tained in the Brazilian Province 
of Para. It has been proved to 
adapt itself to various climates, 
and has been successfully gpiwn 
at moderate elevations undtr a 
lighter rainfall. The trees require 
a fairly good soil in sheltered 
positions, and are hardy enough 
to thrive even on swampy flats 
in Brazil, but are said to develop 
poorly on similar soils in Ceylon 
and in districts where the rainfall 
is insufficient, the deficiency can 
be met by irrigation. The plant 
refuses to grow in the Decan, 
being killed by the low night- 
temperature prevailing in the cold 
weather. The best distart,'e' for 
planting is said to be 15 feet 
apart. The seeds are germinated 
in nurseries, and the seedlings 
sometimes attain the height of 
10 feet in a year. 7 'apping is 
commenced when the trees are 
seven years old. The Koskan 
and Kanara in general seem to 
offer suitable conditions for the 
cultivation of this, the most valu¬ 
able of the rubber-plants. 

Experiments with the Castilloa 
Elastica Rubra or reddish bark 
plant have not proved very sjic- 
cessful at Ganesh-khind, bvt there 
is no reason why the Ceara rubber 
plant, a native of Brazil, flourish¬ 
ing best in a dry soil and refusing 
to grow in wet land, should not 
be grown everywhere in the Bom¬ 
bay Presidency, A teqpnit analysis 





of It^ rubber from plants grown 
in Poona by Mr. Hooper proves 
that the quantity is satisfactory. 

As regards the propcseil experi- 
merfts in the garden at Bassein, a 
number of seeds of each of the 
following species and varieties 
haVe already been sown in pits 
13 feet aftart on a plot of \yell- 
drained ground ; —Castilloa Elas- 
tica, Hevea Brazliensis, Matiihot, 
Glaziovii fKullar, Parson’s black, 
Parson’s grey, and Bekki Kolly 
varieties] andmCryptostegia gravdi- 
flora. A small number of plants 
of each of these varieties has also 
been planted out, 13 feet apart. 
A » num ber of seeds are being 
germ^iated in pots, so that tb- 
plaTits -can afterwards be tested 
under various conditions in differ¬ 
ent parts of the garden. Plants 
of Ficus Elastica will be put out 
during the rains. A few plants 
also of Kicksia Ajrtcana will he 
put*out at the same time, although 
it is not considered practically 
useless as a n bber-producing 
plant. Seeds and plants o^ other 
species are being applied for, but 
the above are really aJI that will 
repay their tj-isl. 

• _ 

jZiOVERNMENT LEASES OF 
LXnD in BURMA FOR 

"Rubber plantation 

• 

■It is notified that grants of 
of w^te-lapd not exceeding 


1,200 acres in area for the purpose 
of planting rubber trees may be 
made by the Depujy Qommis- 
sionerof any district in Tenassarim 
and any other district specially 
notified by the Lieutenant- 
Governor of Burma. For areas 
exceeding 1,200 acres the appli¬ 
cations will be submitted to the 
Financial Commissioner of Burma, 
with the recommendations of the 
Deputy Commissioner and Com¬ 
missioner. The leases will be for 
thirty years, the lessee having a 
righ"- of renewal for a further 
period of twenty years, and the 
land so leased, will be exempted 
from land-revenue for twelve 
yc.-.rs. 


LEASE OF LANDS IN MYSORE 
FOR RUBBER CULTIVATION 

It is under the consideration of 
the Durbar to encourage rubber- 
'cultivation in the Province, and 
allot lands for the purpose to 
enterprising exploiters. With a 
view to decide the principle on 
which the land is to be allotted 
a committee has been formed, 
a isemble to discuss the question. 
The Committee is composed of 
the Dewan, the two.Courttillors, 
the Revenue Commissioner, 
the Conservator of Forests, 
Agricultural Chemist ami 



Superintendent of the Botanical 
Gardens in Mysore, besides a 
few delegates from the Planter’s 
Association. 

TIMBER IN THE ANDAMANS 

Tenders will shortly be invited 
for the purchase on a long lease 
of valuable timber, standing in 
the north and middle of the 
Andaman Islands. The annual 
output in log from these islands 
is estimated to be about 25,000 
tons of 50 cubic feet, the produce 
of trees, varying from 6 to 12 feet 
in girth. The method of extrac¬ 
tion involves the use of elephants 
in dragging the logs to the tidal 
cracks, whence they are floated to 
natural harbours, affording a safe 
anchorage to vessels of consider¬ 
able size. The forests will be 
divided into annual felling areas, 
estimated to contain nearly an 
equal amount of the timber of the 
most valuable kinds; and' the 
outturn may be removed either in 
the log or rough squared or sawn, 
as the purchase contracts may 
require. There are at present no 
roads or’ buildings for miles in 
the area which is covered with a 
virgin forest. A Government 
mail-steamer runs weekly to either 
Rangobn, ‘(about days) 

Calcutta ^about 4 days) or Madras 
.~(s4>0Ut 4 days) from Port Blair. 
The es^ma^d i atpoprit of timber 


to be removed annually |s as 
follows:— 

Red Padauk —(Pterocarpus dal- 
hergicides) about 10,000 to 12,000 
tons annually—a rich bright "red 
wood deepening in colour’ on 
exposures—squares usually upto 
200 feet in length,7-siding uptc 2 
feet—weight 40 to 60 lbs. (dry) a 
cubic foot. This timber is largely 
used in America. It makes hand¬ 
some furniture, panels, flooring 
and carving and takes a beautiful 
polish. It is generally suitable for 
the purposes to which mahagony, 
teak and oak are applied and it has 
been largely used for panelling in 
railway cars and for construction. 

Albizzia Zebbek —abouf *500 
tons annually—wood greenish 
grey to chocolate in colour ; makes 
handsome furniture and carvings 
plain or polished—squares upto 20 
feet in length—siding up to 2 feet— 
weight 45 to 50 lbs. (dry) a cubic 
foot. 

Gurjan— (Lipterocarpus turbina- 
tus) about the same quantity as 
Padauk. This wood is suitable 
for wood-paving and for sleepers ; 
squares up to 20 feet in length— 
siding up to i fit 6 in.,—weight 
(dry) 45-55 lbs. a cubic ft. 

Pyinma—( Lagerstromia '* hypo- 
lenca) —about 200 to 300 tons 
annually ; colour pale reddish 
grey ? squares up to 20 feet—siding 
up to I ft. 6 inch—useful for boat¬ 
building, planking, etc; weight 
(dry) 48 Ib^ a cubic ft,® 



X lit } 


Wl|ite Chuglam—( termiualir 
bialaia) —about 600 to 700 tons 
annually ; colour light grey with 
dark markings ; weight 48 to 58 lbs. 
(dry^. Makes handsome furni- 
tureVnd takes fine polish ; squares 
up to 20 feet in length—.siding 
up*to 2 feet. Bjack siding up to 
2 feet. . 

Black Chugla in —( myristlca 
«Vys)-—about 400 tons annually; 
colour similar to white chuglam 
but darker; weight 50 lbs (dry)— 
squares up tp 20 feet; suitable 
for cabinet-work. 

In addition to the above, there 
are several other less valuable 
timtpers available in varying 
quantWies. Ail the above timbers 
float in. sea-water and the cost of 
extraction from forest to the 
haibour, is estimated at from 
Rs. 14 to Rs. 16 per ton. No 
labour is available in the Island, 
but it may be imported from 
Madtas at a moderate cost. 

f* urther information may be 
obtained from the Inspoctoi- 
General of Forests to the Govern¬ 
ment of India. 

FOREIGN FLAN® 

• 

Sonte of the Behar planters 
have • already cultivated foreign 
varieties of flax plant for fibrrf on 
a small scale with great success 


and it is mainly at their suggestirwi 
that the seed-stock is being 
imported. A small factory is at 
present working. 

Arrangements ha'^e been com¬ 
pleted by the India Office for the 
early despatch to Calcutta of ten 
tons of Russian and Belgian flax 
seed, of the best quality obtain¬ 
able, for experimental cultivation 
in India. 

NEW JUTE LANDS IN ASSAM® 

A correspondent writes to the 
Indian Trade Journal to say that 
along the line of the Assam- 
Bengal Railway in Nowgong 
District, there is excellent waste¬ 
land on the right-bank of the 
Kopili river, and it appears this 
land is suitable for jute-cultiva¬ 
tion. Perhaps it is not generally 
known that a few Dacca families 
have settled down further west 
than this point, and have grown 
jute for some years. If a few Jute 
Mill Companies combined, and, 
as an experimental measure, ob¬ 
tained a grant of a few thousand 
acres of land and settled Dacca 
or Chandpur families there, the 
Jute Mill Companies sup*p!^ng 
the capital and dividing the prck- 
fits in some equitable way wt^ ' 

--1..It 

* See post Part IV.—The Fibre Industiy 


^ post Pitft IV.—The Fibre Industry. 
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the Cultivators, there is reason to 
believe, they could get their jute 
for Rs. ,5 a jpaund, and it would 
pay both parties handsomely. 
A start might, be made with 
Rs. 50,000; this would enable 
the requisite! number of families 
to be settled there, and would 
supply them with bullocks, 
ploughs, seed and food for the 


first year’s operations. The scheme 
requires working out, but with 
the assistance of a good agricul¬ 
turist acquainted with 'zemindary 
affairs, a very perfect scheme c6uld 
be drawn up. If this scheme 
became a success, every mill in the 
country would have a certaifity 
to fall back upon, and prices would 
be steadied. 



Part ii. 


•: MINERAL PRODUCTS AND PROSPECTS 


MINERAL PRODUCTION 
IN INDIA 


Result of,the Past Df.cadf. 

Mr. R. E. Enthoven, Offg. 
Director General of Statistics, has 
issued the following statistics of 
min’^jjjl prodiF tion hi India in 
the teft years, 1893 to 1902. 

Salt 

The production of salt in India 
averages about a million tons 
annually, fluctuating from time 
to time with the seasons. Last 
year^the production was 1,099,391 
tons. In 1900 the production at 
the Sambhor lake was exir, mely 
small, but with a better season, 
manufacture in 1901 was very 
active. The level of >9^ ; was, 
however, not maintained last year. 
Th% largest proportion ol he salts 
produced in India is, however, 
sea-salt made on the coast in Sind, 
Bomliay, Madras, Burma, and 
Aden. The quantity so made, on 
the Indian Coasts in 1902, re¬ 
presented more than two-thirds 
oi t^e whole^roduction.* 


Coal 

The output has increased from 
3,540,000 tons in 1895^7,424,500 
tons in 1902. 

Coal is found-of varying quality 
over a very extensive area of the 
Indian region. At present, the 
piincipal mines are located in the 
Raniganj, Jherria, and Giridih 
coal-fields in Bengal, at Singareni 
in the Nizam’s Territory, at 
Makum in the Lakhimpur District, 
in Upper Assam, at Mohpani and 
Warora in the Central Provinces, 
and at Umaria in the Central 
Indian Agency. 

Indian coal is now extensively, 
in some cases exclusively, employ¬ 
ed for the railways, coasting and 
river steamers, mills and factories; 
but, as in the case of salt, the 
conditions of transport are not 
yet sufficiei»tly developed, though 
they are being greatly improved, 
to permit of the exclusive use of 
Indian coal for industrial purposes. 
The quantity of Indian coal used 
in India, is, therefore, suppletfient- 
ed by an importation which has 
averaged 267,000 tons 'annuall}^. 
in the last five years. Imported 



coal Is mostly landed in Bombay, 
the mills in that place requiring 
large quantities of fuel and being 
too remote from the Indian 
sources of 'supply to find the use 
of Indian coal economical, having 
regard to the' easy conditions on 
which steamers carry coal to 
India as freight. Most of the 
imported coal is English, a small 
quantity being received also from 
Japan. 

Gold 

Gold is produced mostly in the 
mines of the Kolar District in 
Mysore, where the annual output 
now exceeds half a million ounces. 
From the mines in the Nizam’s 
territory, only a small quantity 
was extracted until 1903. 
Recently, arrangements have been 
made with a view to re-opening 
old gold mines in the Dharwar 
District and the Sangli State of 
the Bombay Rresidency. No 
account is taken in these tables 
of the gold produced in the parts 
of Northern India from the 
washing of river-sand; it is well 
known that it is insigrsificant, but 
there are no means of stating the 
quantity statistically. 

The aggregate reported pro¬ 
duction is 517,639 ounces, the 
valud of which may be taken to 
represent, at £4 an ounce, about 
two milibns sterling. It is all 
to London. . 


Petroleum ^ 

The production which is 
confined to Burma and Assam 
amounted to nearly 5*7 million 
gallons in 1902, rrfore than,' 54 
million gallons being of Burman 
production. Althoqgh the produc¬ 
tion has expanded very largely, 
it is. still Insufficient for the 
requirements of the Indian market, 
which are met by the importa¬ 
tion of some 81 million gallons 
from the United States and Russia. 
The exports of Burrtra petroleum 
in 1902-03 were :— 

Foreign countries . 21,400 gallons. 

Indian ports.20,704,389. ,, 

It should be borne in ^rnind, 
however, that the Indian produc¬ 
tion is stated in terms of crude 
petroleum, while the imports 
consist of kerosene and lubricating 
oil. 

Saltpetre 

This article, which is largely 
produced for export, was in 
former years of much greater 
importance than now, the decline 
in demand for gunpowder and 
the preservation of food with the 
competition of the nitrates, having 
operated to prevent any expanron 
of the exports. It is most largely 
produced in Behar, whence the 
article is sent to Calcutta, for 
export after • refinement. The 
average production in Bengal, 
that is, in Behar, is stated to 
amount td only abo«ttaaa,6oo gw*, 






But tjie production is grossly 
understated, (or the average 
annual exports of refined saltpetre 
from Calcutta, in the last five 
years* have aqjounted to 69,444 
cwt. and this represents a much 
larger quantity of crude-saltpetre. 

* I140N 

The production of icon is as,yet 
in its infancy, the ore being 
Worked for the most part only in 
the Raniganj District of Ilengal, 
where it occurs in close proximity 
to the coal-field, .\ccording to 
the figures, which, however, are 
of doubtful accuracy, the produc¬ 
tion in 1902 amounted to only 
80,8 69 tons of which 76,056 tons 
were • produced in Raniganj. 
The" adequate utilisation of the 
iron of Bengal and other parts of 
India, involves the application of 
very large capital for the manu¬ 
facture of wrought iron and steel, 
in the form;, in which these metals 
are mainly used in India. The 
cost of fuel is also a difficulty in 
places where coal-f elds are remote. 
Efforts are being made in V/estern 
India to overcome these difficul¬ 
ties and to start experimental 
workings of f erlain rich iron ores 
in the Central Provinces. 

• Graphite (Plumbago) 

Itj _ the State of Travancore, 
there are three mines from which 
graphite was extracted in 1902 to 
the extent of 4,575 tons. No 
uij^riBatiot^has been given of the 


quantity of the graphite. U is 
doubtless exported ; but no parti¬ 
culars of the trade have been 

0 • 

furnished, nor are the capabilities 
of the mines known. A trifling 
quantity 9 cwt. of plumbago was 
extracted in 1902 fr^m the Ruby 
Mines in Burma. 

Other Minerals 

These are relatively of small 
economic importance. Manganese 
ore, mica, and tin-ore alone being 
of commercial importance. 

The production of Manganese 
commenced a few years ago, the 
P'-oduct being shipped to England. 
India now ranks second or third 
amongst the Manganese-producing 
countries in the world. The high 
quality of the ores in the Central 
Provinces permit the’r export in 
face of a railway journey of over 
500 miles, and a heavy sea-freight 
to the European and American 
marl-.ets. This limits the produc¬ 
tion to the better grades. 

The extraction of mica has been 
an industry in Bengal for a 
considerable period and recently 
this mineral has been worked in 
Madras in^ some quantity. This 
was also mainly exported, the 
exports last year being 1,021 tons 
valued at about 13 lakhs. 

Tin-mining has been operated 
for many years by the Chiijese ill 
Lower Burma, but their opera** 
tions have not indicated any h^nd- 
ency to expand and the ttfd* 



trifling. It is practically all used 
in India. 

GOLD IN THE KALAHASTI 
(An Estate neau Madras) 


AN EXPERT’S REPORT 


SOME PROMISING MINERAL 
DISCOVERIES 

Mr. V. S. Sambasiva, Iyer B. Sc., 
I.C.E., F.G.S., Curator of the 
Mysore Geological Museum, and 
an officer of the Mysore Geologi¬ 
cal Department, has dravi^n up a 
most interesting and valuable 
Report on the Mineral Resources 
of parts of the Kalahasti Estate, 
near the city of Madras. He 
summarises his discoveries as 
follows: — 

General Geological Features 

The tracts of the Kalahasti 
Zemindary that Were traversed 
are shown on Plates I and ll and 
the general lines of communication, 
to those parts on Plate III.® The 
rocks noted during these rapid 
marches are granites add gneisses, 
the Cucfdaphas and some horn- 
blendic and chloritic schists. 
Considered from an economic 
point '"of view, each of these 
gfoups is df some value. The 

• We regret we could not reproduce 
tfieie plates.—Ed. 


granites of parts of the ^*amur 
Division round about Garimenpeta 
bear numerous but comparatively 
small string and patches of horn¬ 
blende schist, holding some ores 
of copper and the granites them¬ 
selves show occasional stains of 
malachite. The ^'basement beds 
of the Cuddapahs enclose frag¬ 
ments of iron-ore schists, and 
quartzites, suggestive of Jheir 
derivation from a ferruginous 
schist—probably the Dharwars. 

“Gold-HiLl” 

The assay of a random surface- 
sample of the basement-bed 
showed a trace of gold, while 
Kanaka-durgam —Gold Hill, form¬ 
ed of the Cuddapah rocks, yield¬ 
ed a grain of pan gold. The 
name of the hill and that of the 
river Suvarna-mukhi—gold faced, 
are very suggestive. The two 
local traditions regarding the hill 
and the river, as detailed abpve, 
contribute their share of giving 
some importance to the rocks of 
the Cuddapah formation in this 
region, if the reputed occurrence 
of gold in the river be not due to 
its crossing an auriferous schist- 
belt of the Dharwar system, 
nearer its mouth than its.source. 
The large developments of the 
basement beds of the Cuddapahs 
in the regions drained by the 
Suvarna-mukhi to the south-west 
of Kalahasti, become a source of 
additional. importaac% if at 



there (be any. The extensive 
deposits of the single beds of that 
region should also be reckoned 
and all these areas must be fully 
exanf^ned for gold with the help 
of a jalagar. The occurrence of 
these rocks in the Pamur Taluq 
is vJrj’ subordinate, compared to 
that in the Kalahasti 3 'aluq. and 
yet they ina}' be similarly ex¬ 
amined for gold. It mav be noted 
here that they directlv overlie 
some hornblende schists as near 
Ruttalur. 

Be.mjtifi'l Pink-Marbi,i; 

Several belts of basic schists 
were also noted during the traverse. 
A birffCing-stone and an earthv 
minexal are the minor minerals ot 
economic value found in these 
schists, besides iron-ore and gold. 
Flesh -coloured and dull-white 
marble of medium to coarse grain 
and of a homogene..us aspect, 
constitutes the building-stone. 
Its homogeneous fleshy colour, 
large quantity .uid proximitv 
to a good road leading to a 
Railway Station, 27 miles off 
and to canal, eight miles further, 
constitute some of its advantages, 
fron» a commercial iv mt of 
view. 'I'he high price paid for 
sinlilar^ stoqes in the U. S. A., 
at 6 to Rs. g per cubic 

foot, also add to the value 

• 

of the deposit. Architects and 
sculptors in Madras, Calcutta and 
Bonjbay may be consulted as to 


the forms and sizes suited to the 
markets there. 

Other MineiAls ' . 

The thick-spread of large 
nodules of more or less white 
Kunkur lime-stone ^in the area 
between Kottapette and Utakur 
may he tried in cement manu¬ 
facture. The earthy mineral 
referred to above is barytes, 
occurring as irregular veins in 
a highly weathered basic-rock, 
which passes locally into bands of 
lime-stone. Its commercial value 
will depend upon its quantity, 
wl.ich is yet to be ascertained 
"by tracing the parent rock and 
opening it out at suitable points. 
Iron ore noted at Sirasinambedu 
occurs in large quantities, no 
doubt, but there is m immediate 
importance to it, as there is no 
demand for such in those parts 
and all the old smelting-furnaces 
were closed several years ago. 

F'urther Gold Indications 

' Of the belts of basic schists 
found during the exploration, 
two patches occur near Gandipa- 
lium and , Krishnampalle and 
appear to be continuations of 
those between Udayagiri and 
Di'ttalur. The S. E. continuations 
of these latter may be looked, for 
round about Rachev^rpallo and 
Gandleved. The schist-belt soutlT 
of Utakur and that beneath the 
black cotton-soil, if any, on either 
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side of Pamur should be tried for 
gold, as well as the others men¬ 
tioned, above. The specks of 
gold found near Adimurtipuram 
and wes^ of .Lingasamudram do 
not appear to me to signify much. 
The rocks and the associations 
are not quite favourable. 

A Gold-Belt of Real Value 

The Sirasinambedu schist-belt 
to the N. E. of Kalahasti is the 
only auriferous band of real value, 
discovered during this traverse. 
It presents unmistakeable eviden¬ 
ces of its auriferous nature. The 
formation is quite favourable, as 
it belongs to the Dharwar system, 
which is the only source of gold 
in S. India so far known, all the 
auriferous tracts in this part of 
India being found to be situated 
on the rocks of this system and 
all attempts on other rock having 
proved futile from an economic 
point of view. The dark horn¬ 
blende schist forms the main mass 
of the belt as in the Kol 4 r Gold 
Field. There are likewise three 
unmistakeable large old workings 
for gold on this schist, with big 
dumps round in site of their posi¬ 
tion on the steep hill slope and 
of their age. 'Every panning of 
the scrapings from the sides of 
two'orf these shows numerous but 
vety'iine grains of gold of very 
rich colour. There is al.so a tradi¬ 
tion that these pits were dug up 
Hold. These pit* will have 


to be opened up and th^ reefs 
that were followed by the ancients, 
will have to be found and numer¬ 
ous assays made of the quartz of 
those- reefs, before a correct- esti¬ 
mate can be formed of the exact 
value of the gold mine. The 
evidences obtained so far fully 
justify a detailed prospecting of 
the area and a deep prospecting 
of this particular tract near Sirasi¬ 
nambedu, containing the old 
workings for gold. This schist- 
belt is very probably of a greater 
extent than is actually visible as 
out-crops near Sirasinambedu and 
Palachur. This point will have 
to be ascertained, the Cachinad 
Taluq also examined fo'P d pos¬ 
sible occurrence therein, of any 
belt of .schist of the Dharwar 
system. 

This discovery of the Sirasi¬ 
nambedu auriferous belt fully 
justifies further work being under¬ 
taken on the various lines suggest¬ 
ed in this Report. 


GOLD IN ASSAM 

Gold-dredging operations << are 
also about to be undertaken in 
Assam, where, it is believed, the 
rivers of the Lakhimpur District 
offer possibilities which are worth 
exploiting. The district authori¬ 
ties have granted a license for the 
putpose, » t 
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Burma was upto now only 
famous for itijrubies, bin now it 
appeirs there has been found gold 
also. The samples of gold-quartz 
fouod in the Mongpan State, one 
of the mar^ divisions of Upper 
Burma, have been forwartled 
to the Government Geological 
Department in Calcutta for ex¬ 
amination. We hope, the quartz 
will be found very rich in gold, 
as according to the Hindu My¬ 
thology, Burma was the kingdom 
of Indra, the king of gods and 
goddesses, the streets of which 
werefftjewn witn gold-leaves and 
the jewel-bedecked houses were 
built with bricks made of this 
precious metal. 


GOLD-DREDGING IM UPPER 
BURMA 


Some interesting^ inform ,tioi. 
is given in the Indian Trade 
Journal of gold-dredging n. Upper 
Burma. It is stated thai b . Iging 
for alluvial §old was begun at 
M5'i*khiiia on the Irrav . Jdy at 
the end* of igot, the company 
cofleereed in the enterprise, 
employing a dredger capable of 
dealing with 10,000 tons per waek. 
They had a grant of 150 miles 
of the river, and they were so 
sati||Kd witlfth? results'that, last 



year, they employed two dredgers. 
The value of the gold won in 
1905 was just over Rs. q9,ocfo, .but, 
it is added that, the work has 
progressed little beyond*the stage 
of prospecting. A few years ago, 
it seemed as if alluviaf-gold would 
be found in large quantities in 
Upper Burma, as a gold-mine at 
Kyaukpazat, near Wantho, was 
giving good returns. But in 1903 
the pay “chute” was lost and it 
has apparently not yet been struck 
again. 

GOLDFIELDS IN HYDERABAD 


The returns of the Hutti Mines 
in the Nizam’.", Dominions for 
the month of June, 1906, are as 
follows 2,100 tons of quartz 
crushed produced 903 ounces of 
gold ; 2,050 tons of tailings, cyani- 
ded produced 280 ounces, in May. 
The fiist report of the Topuldodi 
Nizam’s Gold Mines shows quite 
a substantial amount of work 
dpne, with results distinctly en- 
eouraging. Ancient workings of 
a most extensive character have 
been found, and Mr. Grey, the 
General Manager in India, is coil-* 
vinced that the quartz was of high 
grade. The fact that the old 
workings were at least 250 feet 
deep on the underline of the 
which, in those days, would'liitvidi.y 
been regarded as deep-^m^i|;j 
of, itself quite sufftcioRt’ 
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prosecuting the explorations with 
the utmost possible vigour. It is 
proposed to send out at once an 
air-compressor plant for driving 
the rocb-drills. Mr. (irey con¬ 
cludes his report with the state¬ 
ment that b° h.'is every confidence 
in the future prosperity of the 
Company. Mr. Grey, having put 
in 24 years’ .service in India, is 
returning to join the Board at 
home. He is succeeded in the 
HuttiMinehy Mr. W. S. Thomas ; 
Mr. Prideaux, Mr. Grey’s assistant 
in Hatti, takes charge of the 
Topuldodi-Mine. 


THE KOLAR GOLnFlELDS 

The Sriiiiv of Foreign Methods 

Dr. "W. F. Smeeth, the State 
Geologist and Chief Inspector of 
Mines to the Government of 
Mysore, now on furlough, has been 
permitted by the local authorities 
to receive a sum of 500 guine,as 
from Messrs. John Taylor and 
Sons for services rendered to the 
Kolar Goldfields. The Mysore 
Govertiment have sanctioned the 
payment of £500 to Dr. Smeeth 
to go to Norway to learn the elec- 
triedk treatment of iron, to South 
^Africa to study the system of deep- 
level mining, and to Canada to 
icacquaint*' himself with ■ copper 



The report of the Mysof-e Mine 
for the past twelve months is 
quite an unique one, surpassing all 
previous records for the past 251- 
years. As is JusEy remar^-’ed by 
the Superintendent, it is a “record 
of remarkable progress and success¬ 
ful development.’’ The reserves 
of_ ore increased la.st year from 
380,000 tons to»6i3,000 tons. The 
mills ran without serious interrup¬ 
tion during the year, crushed 
to'ts of quartz for a pro¬ 
duction of 184,957 ounces of bar 
gold and treated 165,491 tons of 
tailings, resulting in an extraction 
of 20,432 ounces of gold. By these 
two processes, a total quantity 
of 205,389 ounces of bar or 
207,049,671 ounces of standard 
gold was obtained, which realised 
after the deduction of royalty, the 
sum of £764,587 5s. 6d. A heavy 
outlay has been incurred in con¬ 
nection with the new works to 
keep pace with the growing de¬ 
mands of the great undertking 
which the Mysore Mine has now 
become, and it cannot be question¬ 
ed that, the prospects of the mine 
fully warrant extra expenditure. 
It is, therefore, deemed necessary 
that further working capital 
should be provided. 
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W|)RLD’S OUTPU T OF 
GOLD 

• 

The world’s., yield ot ^jld iu 
1905,»in actual output, passqjj all 
precedent, but, a single gold-held in 
Sou^th Africa, was practically res¬ 
ponsible for^ the year’s advance. 
Outside Africa, although the cle- 
mand for gold was .'ctive. the 
worlcT’s gold producers did not 
contribute anything like a large 
amount. The total yield is cal¬ 
culated at 18,211,419 ozs., valued 
£77'35^'46f'’ compared with 
16,739.4 4 ^^ ozs., valued at £7i,ro5, 
825 in 1904. To last year’s total, 
Africi^ontribu,ed 5,495,173 ozs. 
AustraTia in 1904 was second 
in production, but in 1905 it 
surrendered its place to the United 
States, which totalled 4,219,280 
ozs., Australia producing 4,155,138 
ozs. The only other l...ge produ¬ 
cer i^Russia, which has long heiil 
the position of fourth in yield. 
For last year, it output was 
1,100,000 ozs., a loss of about 
100,000 ozs. compared with 1904, 
due to the disturbed state of the 
country. The two most import¬ 
ant, points ihaicated In- these 
figures ve : (i) That the world’s 
outputJs not as limitle.ss as many 
seem^tp think ; and (2) that last 
year’s addition was due to new 
developments, and not to the 
growth in yields of the old 
pco^ucers. 


INDIAN PRODUCTION • 

According to officiaT statistics, 
the production of gold from the 
mines in India, for'the month of 

November, 1905, was as follows :_ 

Balaghat ... 3,744 ounces 

Champion Reef 15,491 

Mysore ... 15,206 

Nandidrugh 4,^70 „ 

Urlgaon ... 4,679 „ 

Klephant ... ^4 „ 

Most of the niine.s arc owned 
by foreign capitalists. 

EXPORTS AND IMPORTS OF 
GOLD AND SILVER 

I he total quantity of gold 
imported Into British India from 
foreign countries in the month of 
April, 1906, was 147,287 ozs., 
valued at Rs. 92,50,868. The 
quant ty of gold exported amount¬ 
ed 114,174 oz.s., valued at Rs. 
66,07,484. Of the imported gold, 
116,795 ozs., valued at Rs. 
7*4,53,460, consisted of bullion, 
whilst of the remainder 25,943 ozs., 
valued at I^s. 15,28,178, represent¬ 
ed sovereigns and other British 
gold-coins. Of the exports, 
31,263 ozs., valued at Rs.17,59,484, 
represented bullion, British gold- 
coin being represented • by 
82,208 ozs., valued at RsT 
4 ®, 07,500. The total imports o| 
silver amounted to 11,533,557 
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valued at Rs. 2,30,72,357, of 
which 10,543,315 ozs., valued at 
Rs. 2,11 78,^98, represented bullion, 
and 82,026 ozs., of the value of 
Rs. 2,18 977, represented Govern¬ 
ment of India Rupees. The total 
exports of ^silver amounted to 
1,360,631 ozs. valued at Rs. 
36,27,466, of which i, 35 ^i 53 ’^ 
valued at Rs. 36,22,750, represent¬ 
ed Government of India Rupees ; 
and 1,077 ozs., valued at Rs. 2,640 
British dollars, the remaining 
1,023 ozs., valued at Rs. 2,076, 
consisting of bar .and other kinds 
of uncoined silver. 


GOLD-MINING COMPANIES 

The distinction previously held 
by the ‘Simmer and jack’ of being 
the greatest gold-producer in the 
world, has during the past few 
months been attained by the 
‘Esperanza’ of Mexico. Not only 
in the output but in profits, the 
latter Company easily leads; but, 
share-holders have been officiallj' 
advised not to place too much 
reliance upon the ^permanent 
maintenance of these results. It is 
this inconsistent element which is 
in Uie essential difference between 
theproperties of the Rand and 
thoseof oth,er big gold-fields. It is 
Tmpossible to estimate ahead, with 
jionie approach to accuracy, what 
will be. of a Rand 


mine, with the addition of s^i many 
more stamps. For instance, the 
‘Angelo,’ now earning £200,000, 
per annum, should^ with the 
increase in its stamping ppwer, 
secure profits of £45°,000 p^r an¬ 
num. The ‘Cason,’ which is being 
equipped with 220 stamps aod 
tube-mills, should earn £400,000 
per annum; while the ‘Nourse 
mine should increase its annual^ 
profits from £220,000 to £410,000. 

They are likely, with the ‘Simmer 
and Jack’ and ‘Robinson,’ at pre¬ 
sent earning £360,000 and £552,000 
per annum re.spectively, to be the 
six great mines of the Rand, during 
the next two years. 

DIFFERENT MINERALS 
IN INDIA 


Information is furnished asto 
the existence of mica, coppef-ores, 
manganese, rutile, garnet, kyainte, 
limestone and marble in the 
Narnaul District. For mica the 
principal localities are said to be 
Ghatasher, Saraili, Panchnanta 
and Musmuta, covering an area 
of about 14 square^ miles. The 
mica occurs in lenticular veins 
and mica “books” obtained attain 
a size of 9 tn. by 6 in. A.sto 
copper-ores, they are said to be 
very widely distributed, and that 
they have been extensively worked 
in past times, is evidroced by the 





large hamber of mines scattered 
throughout the district. The ores 
are said to be most numerous in 
the southern^portion of the district. 
The • manganwe-deposits which 
occui* about Goela, Dargaka, 
Nangal and other places arc said 

to be of some commercial import- 

• 

ance, but t^eir distance from the 
Calcutta market render^ ‘the 
prospect of their exploifition 
rather remote. Rutile is believed 
to occur in some abundance in 
the Aravali-scries and garnets 
arc also reported to be rather 
plentiful in the ' hills east of 
Ghatasher, though the colour is 
said not to be sufficiently good to 
rencf**» them markeiable. The 
kyalnrti obtained in the districi, 
fetches from Rs. 3 to Rs. 5 per 
tola, according to the testimony 
of the Patiala jewellers. Lime¬ 
stone and marble arc said to occur 
in great profusion an ' c'ariety in 
the district. The black liioe-slvuie 
is said to have a high reputation 
in the Delhi market, where it sell , 
at the high price of eight annas a 
maund. White and black marbles 
occur in several localities and 
quarries are being worked in some 
of (Jneni. 

* THE TATA IRON AND 
• -STEEL COMPANY 


now declared to be satisfactqry,- 
We understand that the capital of 
-the proposed company will be 
about 113 millions sterling; A 
prospectus inviting subscription 
to this, will be issued simul¬ 
taneously in Londo^n, Bombay, 
and Calcutta. The works will be 
erected at Sini on the Bengal 
Nagpur Railway, and the plant, in 
the first instance, will be laid 
down to turn-out 120,000 tons of 
pig-iron yearly, of which 70,000 
tons will be made into steel. 
The main feature of the under¬ 
taking will be the manufacture of 
st_‘el-rails for Indian Railways, the 
demand for which is large and 
continuous. Ore which is of the 
finest quality can be obtained 
from the range of Hills at Guru- 
maishini, some fifty miles from 
Sini, and the Government of 
India will build a railway to the 
mines. Lime-stone may probably 
have to be brought from Kutni, 
unless deposits are discovered 
nearer a hand. An abundant 
supply of coal will be available 
By rail from the Jherria fields. 
It is expected that the plant will 
be in worjjing order three years- 
hence. Colonel Stoddart, who is 
Chairman of the syndicate con¬ 
nected with the scheme, returns 
home shortly to arran^ ,for 
floating the Company., 


With regard to the 'Tata Iron 
Steel ^heme, prq^pects are 
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I^PN-ORE IN MAYURBHANJ 


Messrs. 'Pata & Sons’ Scheme 

No less than 88 per cent, of the 
iron-ore raised in India, is mined in 
Bengal, and it is mainly utilised 
by the ‘Barakar Iron and Steel 
Works.’ In the Central Provinces, 
native iron-melting on a small 
scale, still shows signs of vitality, 
but the total Indian production 
in 1904, was only 71,608 tons of 
ore; in fact, the vast iron-ore 
deposits of the country are as yet 
untapped. 

The experiments in which two 
American -xperts, brought out by 
the late lamented Mr. .). N. Tata, 
had so long been engaged, have 
given most satisfactory results. 
At present, only the ‘Barakar Iron 
and Steel Works’ arc in the field 
with up-to-date appliances. These 
utilise most of the 88 per cent, of 
iron-ores raised in Bengal, out of 
the total out-put of Indian mines 
which amounted to only 71,608 
tons in 1904. In his report on 
mineral production, Mr. Holland 
states that, rich ore-bodies have 
been determined in tlje Mayur- 
bahanj-State, Orissa, and as the 
result of work conducted by 
Messrs., C. P. Perin and C. M. 
Weld t»n behalf of Messrs. Tata 
and S»ns, it^ has been decided to 
e'fiect iron and steel works at Sini 
on, the Bengal Nagpur Railway 
use the Mjtyufbhanj ore, 



in conjunction with fuel frlpm the 
Jherria coal-fields. The news must 
cheer up every patriotic heart. 


DISCOVERY OF IRON ORE 

IN THE PATIALA STATE 

.A Very important deposit of 
iron-ore occurs ni the Narnaul 
District of the Patiala State. 
Mr. P. N. Bose of the Geological 
Survey, who was sent to report 
on the geology of the district, 
states that the richest and most 
extensive ore-body is to be found 
in a low-ridge which runs from 
Chapra, seven miles soirt^ of 
Narnaul to Jaunpur—a distance 
of two miles and a half. An 
analysis of an average sample 
made by Dr. Schultcn indicates a 
high-grade ore; and, Mr. Bose 
adds, there is an enormous extent 
of it. The ore, occurs as bands 
interhpdded with marble and 
schistoic rocks. It appears that, 
at one time, the ore was in great 
request in the neighbourhood and 
used to be carried far into 
Jaipur and Alwar State. There 
is not a single furnacfe now in ^the 
area. The chief obstacle, Mr. 
Bose thinks, in the way of exploit¬ 
ing all this wealth, is the absence 
of suitable coal any nearer Ihr.n 
Bengal. At the same time the 
freight on coal for long distances 
has just been reduccdjand further 
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reduction may be expected in the 
future. “Besides, iron-works in 
the Punjab would command the 
markets of that Prc'-. ince and of 
Raj^utana anfi the United Provin¬ 
ces. But I doubt, if iron works 
on a large scale, are likely to be 
started in the IVinjab in the near 
future, since such works rei,y.ilrc 
very large capital, and since a 
‘company is now being tloaled 
with a capital of tw'o crorcs of 
rupees to work tlie iron-oics of 
the Mayurbhanj State, w'hich are 
similar to those of Narnaul, but 
are more favourably situated in 
respect of coal.” But in any case, 
such extensive ore deposits, can¬ 
not r^nain unutilised forever, ai I 
a simil-ar activity to that which 
characterises Barrakur,must sooner 
or later be displayed at Narnaul. 

MR. HOLLAR!) ON EXPOR'I' 
OF R.WV ORES 

An example of the loss 
occasioned to India by the export 
of raw metalliferous ore*' i quoted 
by Mr. Hollatul, Director, Geolo- 
giaal Survey of Indi.i in the 
January, 1906, number of the 
rdcorijs of his department. It 
seem? that the value returned for 
chromite, a mineral which is.now 
being mined regularly* in Balu 
chistan, is 23s. per ton, whereas 
Hs| pritje a# an Ameriean or Eu¬ 


ropean port is about jG3-*S®' 
That its worth in this country is 
not higher, is due to tlje ruijiment- 
ary condition in which metal¬ 
lurgical industries ,of ^dia now 
find themselves. 


PETROLEUM IN INDIA 


The production of petroleum in 
India during T904 was 118,491,382 
gallons (of which the production 
in Burma represents, 115,903,804 
gallons) compared with 87,859,096 
in the previous year. The rapid 
increase in production has natu¬ 
rally displaced some of the 
imported foreign-oil, of which 
only 70,590,858 gallons were in¬ 
troduced against 76,361,579 gallons 
in 1903. The reduction has been 
entirely on Russian oil, which 
fell from 65,434,324 to 42,266, 738 
gallon^. At the same time, there 
has been a remarkable increase 
in the exports of petroleum from 
•747.S34 gallons in 1903 to 3,787, 
677 gallons in 1904. 

The Bivma industry, tvith its 
remarkable expansion, has natu¬ 
rally affected the imports of 
foreign oil into India, the total 
quantity of which declined from, 
76,361,579 gallons [n 1903 
70,590,858 gallons in 1904. Tjfe 
reduction has, however, ' been 
entirely in Russian idilp, 4^^ 
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having been a marked increase 
during the same period in the 
imports oftoils from the Dutch 
East Indies. At the same time 
our own€ exports of petroleum 
show an increase from 747,834 
gallons in 19L3 to 3,787,677 gallons 
in 1904. 


GROWTH OF BURMA’S OIL 
INDUSTRY 


Some remarkable figures are 
published in the "Indian Trade 
Journal” regarding the imports 
of kerosene oil into India. In 
1896, Russia and the United States 
had practically the whole of the 
trade in their hands, the former 
country sending about 45^ 
million gallons being imported, 
while American oil had sunk to 
some 5 million gallons. From 
that time onward, however, 
Russian imports steadily declined, 
and in 1905, they sank to 'under 
8 million gallons, mainly owing 
to the anarchy at Batoum and 
the resulting destruction of the 
oil-works there. There had been 
no revival of trade with America 
in the intervening period, but 
last year, India took over 22 
millions of gallons from the States, 
The reasort of the displaceinent 
of Russian and American oil is 
^hiefly to be found in the develop- 
■^^ 9 ^ .ipf -tl^ Wells, .ia In 


1896, only 40,000 galldns of 
kerosene were shipped from 
Rangoon to India; in 1905 the 
quantity was 47 millions. Borneo 
and Sumatra have also come in 
for a fair share of the trade in 
the last few years. The oil 
industry in Burfna is a notable 
example of the rapid expansion 
of a new industry. Ten years 
ago, the total production of the 
wells was less than 15 million 
gallons annually: now it is 
about ten times that quantity. 
Prices of kerosene have varied a 
great deal in the decade, but 
have lately declined, owing to 
competition. The highest^ ooint 
was touched in 1901, when the 
‘Victoria Brand’ from Burma 
fetched Rs. 3-11-5 per case of 
two tins: last year the average 
was only slightly over Rs. 2-12-0. 
Even at these" lower rates the 
trade is a very profitable one. 


SALTPETRE 

Saltpetre is an article which was 
once verv much in use through¬ 
out the world for making gun¬ 
powder. Though by the invention 
of dynamite and other more deadly 
explosives, which are made from , 
other materials, saltpetre is not 
any longer much used for that 
purpose, o?her 'various uses have 
been fpimd for thiscarticle , 
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the demand has remained equally 
great. 

This is an article, looking very 
much like salt in crystTlised form, 
and Chas a p^uliarly bitter-taste. 
A pife of white and well-refined 
saltpetre looks, from distant, exact¬ 
ly Hike a pile q/ salt, only it has 
crystals in it which ace not found 
in salt. But all saltpetre is not 
pf white-colour. It has all different 
colours from grev to perfectly daz¬ 
zling white. The colour depends 
upon the nature and proportion of 
impurities, which generalljf are— 
Jtotash, sodium ;ind other admix¬ 
tures, which, if allowed to remain 
in it, make it look muddy. Colour 
affec't^but little as to its usefulness, 
so far as gun-powder is concerned, 
but for other uses, the colour is re¬ 
quired to be white. Very large 
quantities of this substance are ex- 
portetl to Europe for making crystal 
and glass-beads and other things of 
lu.xi'l’y. For these purposes, white 
c, lour is absolutely necessary, and 
the makers of these articles always 
gladly pay higher rates. 

Saltpetre of inferior kintl, contain- 
inggreater saU butwljitt i , colour, 
is very largely used in . 4 merica 
anM other countries fo’’ i reserving 
meat atid very *arge quantities are 
exported every year from India. 
Thors are several other uses of this 
article and very large quantities are 
shjpped to all parts of the world. 

Hthis most useful article, which 
i^ Icomposei chemicaHy of three 

.IS,. 


ingredients, namely, —Potassium, 
Nitrogen, and Oxygen, is chemi¬ 
cally known as Potassium Nitrate. 
The impurities which are generally 

found mixed in it, are due to the 

* • 

defective or negligent way by 
which it Is prepare^ in the most 
primitive style in the country. 

The process of making saltpetre 
is very simple. The manufacturers 
scrape out the earth of certain 
places, known to be Saltpetre yield¬ 
ing, which they put over fire in 
big iron caldrons, which are per¬ 
manently fixed upon a hollow 
made in the ground, sufficiently 
big to admit a large amount of 
wood and coal for a fire sufficient 
to make the water boil. When 
boiling, they gradually take out 
the impurities as they come to the 
surface by the action of the heat, 
and continue the process until they 
find that sufficient has been taken 
out to make it of the standard of 
refraction required. 

There seems to be a good scope 
for organised scientific enterprise 
“in this direction. 

CHROMITE ORE IN 
BELUCHISTAN 

A Promising Industry 

• • 

. 4 . Mineral industry in'India, 
with apparently great promi^, 
before it, is the exploitation of 
chromite-deposits in ^lucbista^l 
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which were discovered only so 
recently as 1901. These deposits 
did not commence to be worked 
till 1903, when 284 tons were 
obtained of the mineral; in 1904, 
however, the quantity of ore raised 
went upto 3,596 tons of the value 
of £4,137, a remarkable advance 
within the period of one year only. 
At present, the ore is being raised 
entirely for export to Europe—the 
principal concessionaire being an 
English Syndicatebut, it is 
believed, that the spread of 
the chrome-tanning industry, now 
being organized in Madras, should 
create a local demand for large 
quantities of chromic-acid. The 
area of these chromite-deposits, at 
present being worked, aggregate 
some 820 acres, of which 660 acres 
are in the Quetta, Pishin District 
and 160 in the Zhob District. 


and to encourage private ‘enter¬ 
prise to take a full share in the 
work of developing Mysore’s 
resources. 

' ti 

MANGANESE ORE DEPOSITS 

The supvey of t'ne known 
manganese ore deposits in India, 
recently carried out by the .geo¬ 
logical authorities, is said to show 
the existence of ore in quantities 
sufficient to meet the large export- 
trade in the richest varieties for 
many years to come, and of 
practically unlimited quantities 
of lower-grade, which, at present, 
price, would not pay for thq high 
transport-charges to Europe and 
America, but would be available 
for the requirements of steel 
manufactures in India. 


MANGANESE AND 
CHROMIUM 


MANGANESE INDUSTf^Y 


Prospecting Licenses in Mysore 





The Mysore Government have 
modified the terms of" perfecting 
licenses ’ and mining leases, 
particularly with regard to 
, manganese and chromium, in a 
way that should give a fillip to 
grivaie enterprise. This is one 
among quite a variety of instances 
«f changes that show a determi- 
«’\tq^ open tl^ pro'^lrioe «p 



A Karnatak correspondent 
writes to the Inciu Prakash :— 
“I have received the report of 
the manganese industry in 
Shimoga District of the Mysore 
State and vyill to-day gi^e some 
idea about it to your readers. “A 
gentleman, by name Mr. Hamilton 
Holmes, was able to .start a Com¬ 
pany, assisted by Messrs. Ear^ly 
Norton, rtaji Ismail Shett ||Hid 


many OtBhfis, to 


•«p. 
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Shimoga Manganese Mines. Steel 
is manufactured in England from 
manganese and owing to the close 
of mangafte?e mint ■ in Russia, 
Indian mine-cfres are now much in 
requisition in the English markets. 
The Shimoga District being very 
ricli in mangastese, the Com¬ 
pany is, it IS expected, makipg a 
very large profit. It has sent 
•1,500 tons of ore to M.irnia Goa 
harbour. It is said that the cost 
f('f each ton of ore, from picking 
at the mines to delivering at 
Marma Goa, is not more th in 
twelve Rupees ; but, the net-profits 
on each ton expiuted, do not 
amount to less rfian thirty 
Rupees. Nearly 300 cart-loat: , 
carrjfing 150 tons, are daily 
carted to the Railway Station. 
This will give an idea of the 
extensive profits made by the 
Company. Special-trains are 
leavipg daily loaded with m inga- 
nese. Four more Europeans 
have obtained prospecting licences 
in this District. But no native 
has secured any block. There 
is a danger of the Shimoga 
District being Europeanised like 
the Kolar District, and. therefore, 
the new Dewan whi, I hope, 
pjefer native capitalists and 
agsTKfy to Europeans. In Khanapur 
Taluq of the Belgaum District, 
there are, I am told, good 
manganese mines and these have 
be^ obtained by Dr,. Boyce and 
M^pts&t, from- Government.” 


MANGANESE ORE 
PRODUCTION 


India’s Rapid Advance 


Although manganese ore mining 
was started in India^ome thirteen 
years ago, it is only within the 
last three years, says a correspond¬ 
ent of the Times of India, that 
the exports of ore have reached a 
figure of any magnitude. So 
rapidly, indeed, has the industry 
advanced within this period that 
Ind.a now ranks second in the 
hat of manganese ore-producing 
countries, and it is confidently 
expected that the exports, for the 
present year, will not fall far 
short of a quarter of a million 
tons. 

This state of affairs has been 
brought about by three causes— 
(i) the largely increased demand for 
the mineral in the manufacture 
of a specially piepared steel, (it) the 
falling-off of the Spanish supply, 
.which, for many years, had stood 


*it 100,000 tons, annually, and 
(Hi) the troubles in Russia and 
the consequent closing of mines 
in that country. The two first 
causes are likely to remain,—in 
fact, the tendency of the first -will 
be to increase, as time goes on;/ 
but, the Russian induStry 
bound, sooner or latir, to mali.' 
its effect felt in the Indian 
In the first place, the 
far as ^ freights' to 
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America are concerned, has a 
very decided advantage. Then 
again,, owifig to the- absence of 
steel-foundries in India, only high- 
grade or^ is. used, that is, ore 


yielding 

at 

least 50 per cent. 

mineral. 

Tire 

lower grades 

do 

not pay 

to export, and are conse- 

quently 

left 

undisturbed 

or 

dumped 

in 

the tailings. 

In 

Russia, 

on 

the contrary. 

the 


inferior ores can be disposed of to 
the various manufactories in that 
country, and, the lamentable 
waste one sees in Indian mines, is 
thus avoided. 

The Brazilian manganese ore 
trade, which is developing very 
rapidly, will also undoubtedly 
affect the Indian market, especi¬ 
ally in regard to the American 
demand, and possibly, with the 
numerous subsidi.sed German 
steamshin lines, trading between 
Germany and South American 
ports, the German al.so. 

At present, mining operations 
are confined to the Madras 
Presidency, the Central Provinces, 
Central India, and Morma Goa, in 
Portuguese India. The Govern¬ 
ment of India Survey Department, 
who have just completed an 
exhaustive survey of the known 
deposits, report very favourably 
both * as regards quality and 
^quantity 6f mineral available in 
these regions. So far, the term 
* miniijg can hardly he applied to 
^i^e industry, as.-Jwith the excep- 


I 

tion of a deep cutting at Kamptee 
in Nagpur, all the working are 
surfacial,—mere quarries in fact. 
This probably is duei to the fact 
that the present demand idv ore 
is very great and that on new 
properties, this is the easiest way 
to obtain it e-i^peditiously, 'and 
also possibly to the disinclination, 
on the part of the owners, to spend 
large sums on expensive pliant at 
so early a stage of the enterprise. 

The method of working varies 
on the different properties. At 
Kajlidungri in the Yabua State, 
Central India, outside labour has 
to be imported. This is mainly 
due to the aversion of the local 
B/if/.s to work seven days a'week. 
Whole families are brought in, 
mostl5’ from Ajmcre and Ahmeda- 
bad, and are paid at so much per 
100 cubic feet of clean mineral ; 
and, without working over-hard, 
a man can earn as much as seven 
annas per diem, while a Woman 
can earn half this sum. Children 
receive a lesser rate according to 
size. 

'I'liis method necessitates a 
great deal of supervision, and is 
somewhat expensive, as the train- 
fares of these people have t& be 
paid by the Company, ‘the huts 
must be provided for, their 
accommodation, and, very, often, 
after a few weeks’ work, they 
wish to return to their homes, 
and either run away or malinger, 
until thdy are disnfissed. 
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more satisfactory way appears to 
be the system employed at 
Kamptee. Here, all the labour 
is let out to, contractors, who are 
paid fa fixed r^te for the mineral 
they "turn out, and who make 
their own arrangements with 
thetr people, the^Company merely 
supplying tihe material to build 
the huts with. The coolies 
fhernselves appear to prcfet this 
method, and never dream of 
attempting ruses with the con- 
tr.actors. 

Bombay appears to have 
benefited considerably through 
th is “boom” in manganese 
ore-^ over 70 per cent of the 
mineral being shipped through 
this port. 

COAL IN BEI.UCHISTAN 

T*i’e working of the mineral 
d.'posits of Beluchistan is 411 its 
infancy, and is being unuf rtaken 
by a few pioneer firms who are 
Parsis and Mahomedans, but there 
are indications that the c - ploita- 
tion of coal and chrome-iron-ore 
is about to be takn up ’ y Syndi¬ 
cates. "In 1903, by simple me- 
tftods, 47,740 tons of coal were 
taker) from the Beluchistan mipes, 
and in 1904, despite stoppages of 
work by severe weather in the 
last three months, the output was 
maim output is 


from the Khost and Sharigh mii)e4 
which are worked by the North- 
Western Railway, and these pro¬ 
duced 37,275 tons irf 1903-and 
34,574 tons in X904. During the 
past year, coal outcrops fiave been 
found in six places between Duki 
and Chumalang, the coal extract¬ 
ed being reported to be of excel¬ 
lent quality. Only one of these 
seams is at present being worked 
and that by a contractor, who 
finds a market for the coal in 
Loralai. Coal would probably 
displace wood-fuel throughout the 
province, if it were^not for the 
c /st, which IS kept up by frequent 
interruptions in transport arrange¬ 
ments, caused by bad weather. 
Improved means of communica¬ 
tion are therefore required, and 
Major Archer, the Officiating 
Commissioner, urges that the 
scheme for a tramway to certain 
mines, suggested many years ago, 
shor'd be now reconsidered. 


COAL IN UPPER BURMA 

In a paper by Mr. T. H. Hol¬ 
land on recent geological explora¬ 
tions, furnished to the Board of 
Scientific Advic, some particulars 
are given of the coal-deposits in 
the Northern Shan States 'ot^ 
Upper Burma. The Namma anff 
Lashio fields were surveyed Isist 
year, and the geological 
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discovered two new fields near 
Mansang and Mansle respectively. 
The largest thickness of any seam 
was 42- feet, and the quality of 
the coal has apparently not been 
fully tested, but doubtless it is 
much the ^ame as that in the 
neighbouring fields. Unfortunately, 
coal in Upper Burma is not of the 
kind found in Bengal and other 
parts of India. We are told that, 
in the Lashio field, it is lignite in 
character with a large quantity 
of moisture and sometimes with 
a considerable amount of ash, 
resulting in a fuel of low grade, 
which can only be of local value 
on the railways after briquetting. 
The lignite in the Namma field 
is slightly better in quality, but is 
still unfit in its raw state for use 
in locomotives. The most impor¬ 
tant seam, however, varies in 
thickness from 7 to 17 feet, and 
as it has been proved for a dis¬ 
tance of 800 yards, the quantity 
available for working must be 
very large. Perhaps, in cburse of 
time, the manufacture of briquet¬ 
tes may be undertaken, and this 
kind of fuel can then be used on 
;he Burma Railways., One rather 
wonders, with the enormous out- 
out of petroleum in the Province, 
:hat oil-fuel has not been resorted 
:o, both for locomotives and for 
'ivef-steaipers. In Russia, there 
IS a large consumption of petro¬ 
leum on certain railways and on 
t}»e iiVolga Stes^ers* aft 4 satis¬ 


factory results have been gained 
from its use. 

COAL IN,,ASSAM v 

J 

A very good coal-mine has re¬ 
cently been disdovered near Shil¬ 
long. Here is a good field for 
capitalists. 

COAL IN EASTERN BENGAL 

The only coal-field in Eastern 
Bengal and Assam now exploited 
is, says a correspondent of the 
Indian Trade Journal, the Mar- 
gherita coal, is sold to tea-gardens, 
one mile away from the colliery, 
at Rs. 13-8 a ton and 200 miles 
away at the same rate ; this is 
the only coal to be had in 
the new Province, at present. 
It is far removed from Dacca, 
Nara ingunge, Chittagong and 
other central parts of the Province. 
There is also a little coal extracted 
at Cheraponjee and sold in Shil¬ 
long at very high-rates. This 
Cherapoonjee coal-field contains 
one million tons;'but somqjtime 
must elapse before it ic opened 
out scientifically. The most ‘ex¬ 
tensive coal-field, and near Jo the 
centre of the new Province, is 
the Garo Hills coal-field. The 
Daranaggiri coal-fields extend for 
twenty square-miless the av|r»ge 
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thickness is 5 feet 6 inches, 7 feet 
6 inches at Daranaggiri, and 3 feet 
6 inches in the Rengchi, and the 
total amourtt of coal is assumed 
to be,^by the Government Geolo¬ 
gical experts, 76 millions of tons. 
The correspondent suggests that 
Got^rnment should do for the 

Garo-field, \^'hat was done when 

• 

the Umaria coal-field was opened 
out,—work it themselves for the 
first few years, and then sell it all 
to miners, at a fair-rate. To develop 
the field properly, it will be 
necessary to build a railway from 
the Dacca-Mymensingh line to a 
point at the monlh of the 
Sumcswar River. There is a 
great ^'futine for the Eastern 
Province, and if this Garo-coal 
should prove suitable for carriage 
in ocean-going steamers, it can 
be carried from the mouth of the 
Sume.swar River to Chittagong 
for export, at the low-rate of 
Rs. 3* a ton, approximately; the 
coal ought to be landed af the 
mouth of the Snneswar River 
at Rs. 3-8 a ton with nrofit, 
making the rate to Ch.aagong 
Rs. 6-8 a ton. This place 

Chittagong on an equal footing 
witl* Calcutta, in rega-'d .o price 
of coal fRr export. 


PROSPECT OF COAL TRA 0 E 
IN INDIA 

The Indian coal-trad^ appears 
to be still in a bad way. At the 
annual-meeting of jthe Indian 
.Mining Association for 1904, the 
burden of song of most of the , 
speakers was pitched in a despond¬ 
ent note. Though there has been 
some increase in the total output of 
1903 upon that of 1902, prices 
have not come upto expectations. 
Like rhe tea-industry, over-produc¬ 
tion is generally believed to be 
responsible for the prevailing low 
prices of Indian coal. 

The Hon’ble Mr. Cable in his 
budget-speech in the Viceroy’s 
Council, 1904, observed,-— 

“The trade in coal at the 
present moment presents a very 
curioi.s spectacle. On the one 
hand, collieries in Bengal are, 
with few exceptions, being worked 
on the barest margin or being 
closed altogether, while, on the 
other hand, coal from abroad is 
being delivered almost at our 
doors”. 

in 1905-06, the exports of coal 
and coke from India, exceeded 
all records in respect of 
quantity and value. The l»rg«Srt^: 
quantity previously shipped^l^i 
Ibeen ^941,833 in 
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the largest value of shipments 
was Rs. 59'39 lakhs in 1900-01. 
The recorfl attained in 1905-06 
was 837,351 tons with a value of 
Rs. 65’8 i lakhs, which figures 
exceed those for 1904-05 by 40'7 
per cent, in'quantity, and 4i‘4 per 
cent, in value. 


A GEOLOGICAL FIND IN THE 
CENTRAL PROVINCES 


A correspondent writes :—The 
Central Provinces have, of late 
years, been brought much before 
the public notice in regard to their 
mineral-wealth. The Sleemana- 
bad District, however, which lies 
rather to the north-east of Jubbul- 
pore, has been much neglected. 
During the last three or four years. 
Mr. Dutt, of Jubbulpore, has been 
very active in searching for ore- 
deposits. The result of his research¬ 
es has been the discovery of the 
mineral fluosspar or fluorite, which 
though common in many parts pi 
the world, is quite a rarity in India. 
This has been reported on by the 
Geological Survey of India in 
their Miscellaneous Notes publish¬ 
ed early this year. The occurrence 
is a series of parallel metallifer¬ 
ous veins, striking in a north-west 
direction, through dolomitic lime¬ 
stones of Archaean Age. Whilst 
opening up these deposits, other 
.were drecoyertjd, such 


f . ' 

as : —Chalcupyrtie Tetrahedrite, 
galena, pyrite and barite, with 
malachite, azurite, chryscolla and 
oxides of iron and small pockets 
manganese. Mr. »A. Why^e, of 
Raniganj, found a rock (i7‘783) 
near the Erie Pit which the Geo¬ 
logical Surv'ey . described as a 
quartz-felurite or quaHz porphyry. 
The mineral which is causing a 
considerable stir in this district, 
is copper ore, which has been 
discovered in a vein, and by 
means of a diamond drill is being 
further proved. It is understood 
that Mr. Dutt is working in con¬ 
junction with the firm of Messrs. 
Burn & Co. of Calcutta. , The 
copper-reef so far discovet/;d, ties 
close to the surface, and has been 
proved by means of shallow trial 
shafts, and a heading or gallery 
has been driven a short way into 
it. The mineral brought to the 
surface is of very fair quality, and 
it Is understood that an English 
expert is to come out and report 
on the value of the find. 


COPPER IN INDIA 

• 

Copper was formerly^ smelted 
in considerable quantifies “ in 
South India, in Rajputanj^ and 
at- various parts of the outer 
Himalyas >(Kulu, Garhwal, Nepal, 
Sikkim and Bhutan). Indigenous 
Copper ® has4 hrfwever, 
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completely sup-planted of recent 
years, T>y the imported material. 
The average value of copper, 
imported chiring the last 3 or 4 
year^ has besn over one million 
sterling per annum. 

The current high prices of 
cojJper should sarve to encourage 
continuous * prospecting for ^he 
metal in India. The (leological 
Department have been busy 
during the past few years in 
exploring for coal and mineral 
deposits generally, but they have 
not, so far, discovered rich copper- 
lodes. The work of examining 
likely localities will doubtless 
continue, and among these are 
the hyis to the west of Sini, ih- 
Railway Junction, where the Tata 
Iron and Steel Works are to he 
erected. There will be no lack 
of prospectors, if scientific reports 
regarding copper-deposits are 
favourable in the areas under 
examination. 

TIN 

1 AN^FiXTRACT ) 

Tfti has a wider di.5tiibution 
than is generally recognised, and 
its minerals are often overlooked 
through the difficulty in distin¬ 
guishing them from other heavy 
minerals. It exists in nature as 
a compound known as Cassiterite 
.ot; Tin is plentifully 


found in the Malayan States. 
Isolated crystals of Cassiterite 
have been recently fbund" ip the 
Palanpur State (Bombay Presi¬ 
dency). Tin has ateo btfen known 
to be produced in Burma and 
the Hazaribagh Distflet of Chota 
Nagpur from river-sands by native 
iron-smelters, in addition to the 
existence of ores in situ. 

The principal deposit, which has 
either been wrongly described, 
or has received less attention than 
it deserves, occurs in the Palgany 
Esta.e, near the Barakar river. 

The average amount of tin-ore, 
raised per year in Burma, for 
the period 1898-1903, has been 
1,645 cwts. (82‘5 tons) valued at 
£6,876. The metal is exported 
mainly in the form of block-tin, 
almost all of its going to the 
.Straits Settlements. 

The tin exported from Burma 
is a small quantity compared to 
the requirements of the country. 
Cornwall and Devon, in England, 
are famous for their tin produc¬ 
tion. 

The amount of foreign un¬ 
wrought block-tin imported to 
India during the period 1898-1903, 
averages 27,000 cwts., valued at 
£1,37,000 for one year. 

As regards the prospects of 
tin-mining in Burma, it ntay'be 
worth notice that the 'countiy in , 
which the ore occurs lies in, a' 
belt connecting Yunnan, 1^4 
south-west province of 
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which tin-mining is said to 
support a large population, and 
the , vi^ell-kliown tin-ore deposits 
of the Straits Settlements to the 
South, fr,^m which in 1903, 54 per 
cent, of the world’s supply of tin 
was obtainell. 

The newly discovered mine in 
Palanpur (Bombay) covers a large 
ground. Its prospecting has been 
taken in hand by some Bombay 
merchants, and we may look 
forward for some very profitable 
results. 


GADOLINITE 


A VERY RARE AND VALUABLE METAL 

Gadolinite (named after Gadolin, 
a Russian chemist) is a rare but 
valuable substance. It is a com¬ 
pound mainly composed of the 
three elements (i) Berellium (2) 
Yttrium (3) Cerium. 

The Calcutta gas-jets have late¬ 
ly "been covered with a Yttrium 
and Cerium netting and the lights 
have thereby been rendered more 
powerful and the flame more 
brilliant and whitish. 

Cerium is chiefly obtained from 
another mineral substance known 
as Monasite (Phosphate of Cerium). 
The ‘percentage of Yttrium is 
greater than Cerium in Gadolinite. 
Formerly, it existed only in some 
parts of Norway and Sweden and 
^ the’baqks of the American" 


river, Colorado. A mine of Gado¬ 
linite has been recently discovered 
in Bombay, which extends over a 
wide territory and wHl, in future, 
prove a great source of profit to 
those engaged in it. A ton of 
Mnuasite sells at Rs. 3,000. The 
Bombay Gadolinite will not surely 
fetch a lower price. Gadolinite 
does not require steam-engines, 
boilers and other elaborate exr 
pensive apparatus. It exists chief¬ 
ly on the surface of the soil and 
the rock with which it is found 
in combination, is very soft and 
may easily be crushed down. 
Thus, this industry does not re¬ 
quire a big capital or any superior 
mechanical qualificationsv for its 
working. The extensive use of 
gaslight in the civilized world 
will always provide a profitable 
market for Gadolinite. 

DIAMONDS DEARER 

It is no exaggeration to say that,^. 
in twenty-five years, there will be 
as much locked-up capital in a 
diamond necklace as there is in 
the average industrial concern t«*- 
day, and these stones will be* sold 
at such a fabulous price as to be 
beyond the reach of any but the 
richest of the rich. During the 
past two years, the price of dia¬ 
monds has jumped up 25 per cent; 
during the past six months, the 
price has risen lo'jter cent.l;‘in 
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another two years diamonds will 
be another 20 per cent, dearer. 
Two years ago 2-grain (| carat) 
stones coulcf br purchased for £15 
a carat. Now*they are £22 10s., 
while 4 carat stones have gone up 
from £21 a carat to £32 or £33. 
Several of the largest firms, with 
sufficient foresight and capital, 
have, for the last two yeais, been 
Steadily buying as many diamonds 
as they could get, to safeguard 
themselves against this rise. 1 he 
reason for the rise in the price of 
diamonds is that, the mines are 
becoming less productive, al¬ 
though producing finer stones — 
whiter and mor - brilliant. Emer¬ 
alds hJlve gone up 50 per cent 
and there has also been a big in¬ 
crease in the price of pearls and 
rubies. 


DIAMOND MINING IN 
• CENTRAL INDIA 

The last number of the P''cords 
of the Indian Geological Survey 
Department contains .an mierest- 
ing paper on rlie Geology of the 
Native State of Panna Central 
India, with special reference to 
the diamond mining industry of 
the State. The principal diamond- 
yielding lacalities are the follow¬ 
ing 

In the Panna State—Shahi- 
danf ChumSa, Maraia, Bandi, 


Bhowanipur, Harduarpur, Sri¬ 
nagar, Ogra, Mankapur, Maj- 
gama. Old Panna, Chnta Manak- 
pur, Kalianpur, Ganeshpur, 
Radhapur, * Hardiva, •Balepur, 
Itwa, Birjpur, and Udesua. 

In the Chanka^i State— 
Khameria, Ranipur, Patto and 
Hrajaria. 

In the Chobpur State—-Dia, 
Scha and Jhanda. 

In the Patar Keshat State— 
Majgawan and Bauari. 

In the Kothi State—Jhanda and 
Naigr wa. 

'^he methods of working at 
these localities are classified 
as ‘direct workings,’ ‘shallow 
(surface) workings,’ and ‘alluvial 
workings.’ The disposal of the 
diamonds are regulated in the 
following manner. The dia¬ 
monds are sold by auction at 
Panna at the beginning of each 
month. In the case of stones of 
less tnan 6 rat/'s in weight, the 
owner obtains three quarters of 
the price and the State one 
charter. After the highest bid, 
the original owner has the option 
of buyifig the stone at that figure. 
Stones of 6 “ratis and over, are the 
property of the State. The finder 
in this case gets one quarter of 
the value. The majority of the 
Panna diamonds are said ‘to • be 
either of a brilliant white,*such, 
as is very seldom met with in 
South African gems, or are of« 
that still more beautiful blucf- 
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white, which is quite unknown 
amongst South African specimens 
and are ve-'y seldom clouded or 
flamed. Their commonest defect, 
from whir.h, it is said^ very few 
are entirely free, consists in the 
presence of ^spots,’ which are 
black opaque inclusions of jagged 
outline. Owing to this defect, a 
large number of stones are unfit 
for the European market, though 
they are saleable in India. Of 
the ‘direct’ workings, those at 
Shahidan, near Panna, are said to 
be by far the most productive; 
the workings at Bhowanipur give, 
at present, the best return amongst 
the ‘surface’ or ‘shallow’ work¬ 
ings ; while the ‘alluvial’ workings 
that give the best yield as regards 
quantity and a good average 
weight, are those of Itwa. 

DIAMONDS IN INDIA 

Mr. E. Vredenburg, Deputy 
Superintendent, Geological Survey, 
last year (1905) made an examina¬ 
tion of the Panna diamond-bearing 
tract, and has prepared a long 
report on jthe mode of occurence 
of the gem-stones, and the present 
state of the industry, with sug- 
gestioaa for improving the 
methdds of mining. The report 
will be published as a special 
:Alemoir, The report contains a 
pccownt of the g^lo^ of 


the Bundelkhand States. The 
diamond in the conglomerates, 
like the associated large pebbles 
of lighter rocks, are derived from 
older rocks, and the original 
home of the gem is still unknown, 
though, a precise recognition of 
the associated pebbles will gradu¬ 
ally, indicate the direction in 
which the mother-rock once 
occurred and possibly still exists. 
The most characteristic pebbles 
in the diamondiferous con¬ 
glomerates are the jasper-pebbles, 
derived from the Bijawar-forma- 
tion and the vein-quartz similar 
to that traversing the Bundel¬ 
khand granites, the latter being 
especially abundant in' the 
conglomerate lying above the 
Rewa sand-stone. Besides the 
diamonds lying still embedded in 
the conglomerates, others are 
found in the neighbouring detritus 
derived from the disintegration 
of the Vindhyan beds. The 
workings are developed accord- 
ingly,—some with a view to the 
removal of the undisturbed 
conglomerate, and others with 
the intention of recovering the 
diamonds included ,in the more 
recently distributed detritus. 

The undisturbed conglomerate 
is often covered by consideratjle 
thicknesses of younger Vidhyan 
rocks, and is reached by workiags 
which are often, but not always, 
deep. These are referred to by 
Mr. Vredenburg as direct 
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ings”. In other places the 
overlying younger rocks have 
been removed by weather-agents, 
and , the * c-mglomerat<^ thus 
. exposed at the*surface is available 
for “shallow workings.” In the 
detritus removed from the original 
conglomerate anti deposited river 
valleys, the diamonds may . be 
reached by superficial shallow, 
or comparatively deep working 
and they may be all spoken of 
conveniently as “alluvial work¬ 
ings.” Mr. Vredenburg has given 
an interesting series of statistical 
results with regard to the crystallo¬ 
graphic characters, weight, lustre, 
colour and origin of the diamonds 
collected during the quarter i 
which he examined the area. 
The area immediately around 
Panna appears to be still the 
richest part of the field. Besides 
various improvements possible by 
more . systematic organisation of 
the shallower workings. Mr. 
Vredenburg points out that the 
constancy of the conglomerate 
over large areas, and th', regu¬ 
larity of the gently inclinde 
strata, would permit' ut sinking 
deep-shafts t« ihe dip, with a view 
to mining out the diamoiidiferous 
cqpglomerate on a plan common 
to all bedded deposits. The 
extension of this work in the 
direction of the dip, would natur¬ 
ally depend on the results 
obtained in the shallower shafts 
I wi^ to the persistence of 


the diamonds with the conglo¬ 
merate. Judging by the present 
cost of working and the estimated 
average return in diamonds, 
there appears to be a* distinct 
margin of profit to be expected 
from systematic mining opera¬ 
tions of depths down to 200 to 
300 feet. The work should, of 
course, be commenced on an 
experimental stage, and under 
the management of a competent 
mining engineer. 

FORMATION OF DIAMONDI- 
FEROUS ROCKS 

Regarding the formation of dia¬ 
monds, Mr. Dinkar G. Joshi of Sa- 
tara, writes—The theory of the 
meteoric origin of these diamondi- 
ferous rocks is a most suggestive 
theorv, and is perhaps borne out 
by a scientific e.'camination of th,e 
Kimberley beds in South Africa. 

, The public may not be aware 
shat we have also similar rock- 
formations in India. In the 
Nizam’s Dominions, for in¬ 
stance, (vtHe Watt’s Dictionary 
of Economic Products of India, 
Vol. Ill, page 98), we have a 
series of rocks which resemble the 
Kimberley-Group, and which, at 
one time, supplied valuable dtaK 
monds, including the fsmom 
Kohinoor. But these bear, a ile# 
finite known reiatkia td 
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geological formations encasing 
them ; and the stones never ex- 
plodeth or ‘cracked on exposure 
to the air,—a circumstance which 
somewhat militates against the 
meteoric-theory. The same is, 
also, I presufne, the case with the 
Panna-fields, in Bundelkhand. 
The point is, however, one of 
great practical importance and 
will, it is to be hoped, receive 
further elucidation. 


RED SAND 

A kind of red-sand has been 
found in Cape Comorin. The 
clebrated firm of Messrs. Parry & 
Co., of Madras, are exporting it 
to London, where it is being utilis¬ 
ed in plastering. It is being sold 
at Rs. 40 per ton. 


GLAZED CROCKERY FOR 
INDIA 


An Indian resident in Singapore 
has been studying the “process of 
manufacturing the cheap kind of 
glazed-crockery which the Chinese 
send to India and which are 
largtly* used here. It appears 
that, for .iftferior ware, a high 
degree of purity in the clay is 
*iiot insisted upon, and the sugges- 
,,^po is'^ at^oidingly ‘ made th^t 


clay containing red-earth or red 
oxide of iron, such as is found in 
large quantities in several places 
on the West Coast of the Madras 
Presidency, could' be uti/ised. 
While the Indian potter’s wheel 
is primitive for the moulding of 
the clay, the Chinese cost only a 
few, Rupees, and their use could 
easily be learned bj' the average 
potter. The colouring materials 
employed by the Chinese are not 
selected for aesthetic effect, but 
for their cheapness, red-oxide of 
iron being commonly employed. 
The glaze is made of paddy-husk, 
lime and clay, which are convert¬ 
ed, by the addition of water, into 
a thick-liquid. The wares, having 
been dipped in this preparation, 
are put in a kiln, built of common 
raw-bricks. A kiln, capable of 
turning out Rs. 300 worth of 
crockery at a time, could be built 
for Rs. 400. The whole cost of 
a pottery-producing-establishment 
should not exceed Rs. 1,000. 


KHARI AND SAJJI-MATI 

Besides Sodium Chloride, other 
salts of soda, notably the Sulphate 
{Khari) and Carbonate 
accumulate in the soil of ''ai<eas 
where the climate is dry, and 
both the Sulphate and the Carbon¬ 
ate are prominent amongst the 
Sodic Compounds in t'he hrinelot 
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the Rajputana Salt Lakes. A 
conspicuous instance of a salt-lake 
in which the Carbonate is most 
prominent is the crater like Lonar 
Lak^ occurieg as a roughly 
circular depression, in the Deccan 
trap-flows of Berar. 

Besides the impure Sajji-maii, 
of which Considerable quantities 
are still in use, the trade-st.atistics 
•shov/ that its imports are distinctly 
increasing, and that common 
country Sajji is gradually being 
displaced. 

F’^r information concerning 
the alkali-compounds used and 
manufactured in India, see. Agri¬ 
cultural Ledger, No. 5 of 1902, 
publi^ed by the Reporter on 
Economic Products, Calcutta— 
(Holland’s Mineral Production of 
India). 

SODA AND SAJIMATl 

• (FULLERS EARTH) 

• 

A correspondent write'^ in the 
Bengalee : - -‘I possess some land 
in (ihazipur which produces soda 
and sajimaii In abundance. I 
beg; to invite the cpii.ijtis of ex¬ 
perts as to the best use that can 
be tirade of them with detailed 
process. 


• » 


Its uses as an Ii^dustry 

Mica is a rising industry in 
India. It requires a big capital 
to start with. Rupee^ twenty-five 
thousand (Rs. 25,000) at the 
least is required. The percentage 
of profit increases with the increase 
in capital. 

India is the largest producer of 
mica in the world and the mines 
of Hazaribagh, Gaya and 
Monghyr share with those of 
Nellore in Madras, over 99, p.c. of 
li e Indian total, which amounted 
in 1904-05 to 19,575 cwts., valued 
£5 P^i' cwt.,—a total much 
greater than that of the two chief 
competitors—the United States 
and Canada combined. Mica¬ 
mining in Nellore continues to 
be the mdst flourishing mineral 
industry in Madras. Mica-mining 
was, untill lately, the monopoly 
of India, but now Canada, the 
United States and Brazil are 
jrroducing mica. In Canada and 
the U. S. A., the supply falls 
short of the demand but still 
there is some talk of a prohibitive 
import-tariff to check the import of 
Indian mica into America. New 
'I'ork and London are the two great 
mica-markets in the world. |n ^900, 
1700 tons of mica wojth £175,000 
were exported to London. One- 
half came from Bengal and tl«^ 
remaining half from Madras, 
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Those engaged in mica-industry 
in this country might be interested 
to learn t^at there is a growing 
demand for mica in the Australian 
Commonwealth, especially in 
industries connected with electri¬ 
city. Pricey are high and, we 
should fancy that the Common¬ 
wealth would be a good customer 
for the Indian product, the 
working and ■‘output of which is 
steadily increasing yearly. In 
Chatkura in Gaya, the Government 
has lately granted a licence for 
prospecting. At the end of 1904,' 
there were some three score 
of applications for rnica-mining 
leases in Hazaribagh, under consi¬ 
deration of the district authorities, 
of which a large number had been 
granted. 

Mica is found in hilly regions. 
Mica-mines in Bengal are situated 
in the hills surrounded by forests 
and having very few inhabitants. 

In 1901, Bengal produced Rs. 
25,50,000 worth of mica. The 
sma.ll Kodarma, about 300 miles 
from Calcutta, is now a centre of 
Mica-mining. This mining terri¬ 
tory lies some miles to the south 
of the Nowada Station,of the E. 1 . 
Railway.. The E. 1 . Railway is 
constructing a branch-line to the 
Mica-fields. Mineralogists detect 
the . presence of Mica-mines by 
chemical analysis of the soil and 
by examining the surface of the 
ground.' Indian (Native Indian) 
ftrosp^ors detect the fin»en«e of 
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Mica-mines by looking for particles 
of mica on the ground after heavy 
rains. 

Mica-mines are four>d about 200 
to 600 cubits beloev the ground. 
As mining goes on, water oozes 
out from below, but is quickly 
pumped out. Mica is found imbed- 
ed in rocks, which kre pounded 
down by mortars, or, when very 
hard, blown up by dynamite.,Red, 
black, white'and other varieties of 
mica are found in the mines. The 
rocks are cut in the form of blocks 
and are sent to the Factory. 
These blocks are classified in 
seven classes :— 

Special class blocks measuring over 35 Sq. in. 


isl ,, ,, 

M >> 

2nd „ 

.1 t. 16 

3rd ,, „ 

♦ * »» 10 S» 

4>h 

»* >* ^ »» 

S'h „ 

*» »» 4 »♦ 

6tli ,, ,, 

** 2 

• »• • 1 1 • - 


These are again divided into 
two clas.ses according to quality. 
The mica-blocks are packed in 
boxesi each containing i Md. 
10 srs. of mica and they are sent 
to London, via Calcutta. 

Uses of Mica 

Mica is used :— 

1. In industries connected \*ith 
electricity. 

2. As a substitute foe .glass. 
Mica does not-burst with excessive 
heat.like glass. 

3. To cover the sides of vessels, 
in which boiling-water is kept up 
in stearo-eiKgines, 
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4. In many other parts of steam- 
engines. 

5. Toys of many kinds are made 
in India of mic.t. 

6. R.S omarrtetit in Delhi and 
Patna. 

7^. For chimneys in Europe, 

8. As an JngrSdient of an ex¬ 
plosive like dynamite called “Mica 
Powder”. Experiments are I>eing 
carried on to melt mica into any 
desired form, which, if successful, 
would create a revolution in the 
mica-industry. 

Prices of Mica in London 

It is sold at verv hiph prices in 
Loivlon. Specal Class per pound 
Rs. 7-,8-o ; 1st. Class—R.s. 5-4-0 : 
2nd Cia.ss -Rs. 3-12-0; 3rd Class 
Rs. 2-10-0; 4th Class—Rs. 1-8-0; 
5th Class—8 As.; 6th. Class - -6 .'Vs. 

The inferior riuahty sells at 
half the above rates. The 
management of mo.st of the 
Micif-mincs is in the control of 
Europeans and the profif they 
make is immense It is .'i pity 
that the attention of the capitalists 
of our country is not diivctod to 
this potent source of pen'll. 

DECIJINE OF INDIAN MICA 
EXPORTS 


The exports of Indian Mica 
have been steadily decreasing in 
value, from^ 1895 to the present 
and that of Canada has been 

m 


almost as steadily increasing,* so 
that, whereas in 1895, the value 
of Indian Mica was nearly* three 
times that of Canadian, in 1904. 
Canadian stood • higher than 
Indian. 


MICA PROSPECTING RULES 
AND LICENSES 

The rules for the grant of 
prospecting licenses and mining 
lease- for Mica in Bengal were 
rc' ised in .'Vpril 1902 and are 
printed in exteiiso with those for 
Madras in the Memoir on Indian 
.Mica, published by the Geological 
Survey in 1902. The important 
changes introduced in the rules 
were : — 

(1) The levy of a royalty in the 
case of prospecting licenses at the 
rate of 5 per cent, on the sale 
value of Mica ; 

(2) The abolition of the system 
of putting up leases of Mica- 
tnines to auction, and provision 
for restricting operators to ap¬ 
proved methods; 

(3) The‘raising of the maxi¬ 
mum period of leases to 30 years; 

(4) The grant of power to 
lessees to relinquish their grants 
during the currency of theii* leases. 

Of the prospecting licenses 
issued during the period 
1903, seven were granted, 4^^ 
Nellore, four in CoimbatOft^, 
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in «Godavari, and one in the 
Tinnevelly District, Madras Presi¬ 
dency.- Ini^he Central Provinces, 
one was granted in each of 
the three Districts—Balaghat, 
Hoshangabad, and Chhindwara. 
In Burma, o'.ic license was issued 
for each of the two districts of 
Magwe and Mandalay, and two 
each for Myitkyina and the 
Ruby-mines District. In Assam, 
one license was granted in the 
Khasia and Jaintia Hills. In Raj- 
putna, four licenses were granted 
in Ajmer-Merwara, making a 
total of 27 licenses, covering 
3,223 square miles. 


IMPORT OF CORAL 

The Collector of Customs, Cal¬ 
cutta, informs that the quantity 
of coral imported in year 1905 
{126,023 lbs.) is lower by 29 per 
cent, than in the previous year, 
and represents the smallest imr 
portations since 1885-86 ; but 
prices were higher. The Sicilian 
fisheries are reported to have 
failed, the banks being practically 
exhausted. Japan also has not 
been able to respond to the de¬ 
mand, Here exorbitant prices 
are aslfed for good qualities, but 
although they are higher than 
^, buyers are willing to pay, the 
‘^deii^a^d is still good, dkpecially 
Ni^l ^nd Tibet, Generally, 


imports were interfered with by 
the growing demand for artificial 
Coral, which has become a severe 
competitor of the genuine article. 
How severe is the' competition, 
may be judged from the fact that, 
the value for artificial Coral 
imported in the -past year was 
only 27.8 per cent, less than the 
total value of the real Coral. 

SYLHET-LIME AND CEMENT 

A recent development of impor¬ 
tance has occurred in quarrying 
the nummulitic limestones of the 
Khasia and Jaintia Hills, pattly for 
use in the manufacture of Lime, 
popularl}' known as the ‘Sylhet- 
Lime,’ or for use as simple lime¬ 
stone, and partly for the manu¬ 
facture of Cement near Calcutta. 
In 1898, the amount of limestone 
quarried in this District was 
estimated at 61,105 tons, but 
considerable fluctuations were 
shown in subsequent years, with 
a general improvement to 88,675 
tonsil! 1903.—Holland: Mineral 
Production of India. 

SUTNA OR KATNI LIME ^ 

For some of the quarries in 

Lower Vindhyan limestone near 
• '' 4 ' 

Katni, returns are available smee 



1901, when the quantity raised 
was 28,000 tons, followed by 
30,091 tons in 1902, and 35,238 
tons in 1^03 A b "cstone of 
Upp|r Vindl^an aye is beiny 
worked near Sutna by a Joint-Stock 
Company, but much of the mate- 
rijQ^is carried by rail to the I 3 ara- 
kar Iron Works, a distance of ,530 
miles, where it is used as Auk 
• in tbe blast iurnaces.— Ihtd. 

MINERAL-PAIN rs 

Upto the present, the manu¬ 
facture of Mineral-paints appears 
to be very sma'l, compared to the 
demand and the natural resourci . 
in minerals apparently suitable. 
In the Jabalpur District, Mineral- 
paint works are utilizing the soft 
hemaiiles of Jauli.and are drawing 
supplies of yellow ochre from the 
Panpa State, whilst similai ivoi'ks 
near Calcutta are dependent 
largely on imperjed material. 

Ochres, red, yellow and o! other 
colours, are commonh- ,ed by 
natives in many parts of the 
country, in a crude or simply 
levigated-forni and are known 
under jthe generic name geru. A 
cpmmon source of supply is the 
LateHte in the Peninsula and 
Burrfla, but well-dehned ochres 
occur in deposits of various 
geological ages down to the 
Ai'chaen h^atiles. In Trichi- 
2)^ply District, yellow ochre is 


obtained from the Cretadbous 
rocks, and in Burma large deposits 
are known amongst tfce Tertiary 
beds of the Myingyan District. 

A black-slate near Kishengarh 
has been successfully tried on 
the Rajputana-Mal^a Railway. 
Barytea, u.sed as a substitute or 
adulterant for “white lead,” is 
obtainable in quantity near 
Alangayam in the Salem District 
and in the Jabalpur District, but 
no attempts have been made to 
turn the deposits to account for 
pain -making. 

Orhuncnl, the yellow Sulphide 
of .\rsenic, is largely imported 
into Burma from Western China 
for use mainly as a pigment. _ 
During the six years, 1897-98 to 
1902-03, the average annual 
imports across the Indian frontier 
amounted to 9,551 cwts., at an 
estimated value of £11,470, or 
24 shillings per cwt. The last 
three years ha . e shown a decided 
increase in the trade, with, 
.however, an average reduction 
•in the price per cwt. 

The mineral is used as a pig¬ 
ment in the manufacture of Indian' 
ornamental lac-wares and the 
Burmese lacquer-work, in which 
the favourite greens of the Pagan- 
workers are produced by mixtures 
of indigo and orpiment, &nd the 
so called gol(i-lacqu*er of Protne,, 
by powdered orpiment and gum. 
It is used also for the .designs o# 
the Afridi waiX'Cloths.— IhH, 
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. MINERAL-WATERS 

' < . 

Instructive Hints 
One curious feature in con¬ 
nection with Indian minerals, is 
the neglect'of our numerous hot 
and mineral-springs. To what 
extent the value of these is purely 
fanciful, is a matter of small 
concern for the time being; for 
whether they have the medicinal 
properties claimed for them or not, 
there is no doubt that well-adver¬ 
tised mineral-waters have an 
economic value, and numerous 
varieties from Europe and Japan 
are scattered over India, and 
brought to the continual notice 
of the travelling-public in all rail¬ 
way refreshment-rooms. Natives 
of India have for many ages 
recognised a value in mineral- 
waters and in the hot-springs 
which are often charged with 
more than usual quantities of 
mineral matter. Generally, it rriay 
be said that Indian hot-springs, 
often sulphurious, are common 
throughout the Tertiary areas of 
Sind and Baluchistan on one side 
and of Assam and Butma on the 
other, in the distribution being 
similar (and perhaps dependent 
on similar causes) to the distribu¬ 
tion pi petroleum, with its cons¬ 
tant associdte-s of salt and gypsum. 
Other springs occur along the 
“foot-hills of the Himalayas, in the 
Hills, etd., st^i^entJy 


well-distributed to permit of easy 
transport. The Provincial Gazet¬ 
teers contain sufficient references 
to these springs to guide private 
enterprise, but rnd'e migh(f be 
done in the way of analysis of 
waters, which would be as inter¬ 
esting from a scientific as possibly 
from an economic point of view. 
The mineral water of Sitakund 
in the Kharakpur Hills is the 
only one which has been turned 
to account.— Ibid, 


SLATE 


Slate-quarrying gives a means 
of livelihood to numbers of 
workers along the outer Hima¬ 
layas, where the foliated rocks, 
though often not true clay-slates, 
possess an even and perfect faci¬ 
lity, which enables them to be 
split for slabs and even fine roof¬ 
ing slates. In the Kangra District, 
a Joint-Stock Company has 
organized the work in a systema¬ 
tic manner, and, for the past six 
years, has declared -dividends of 
12 per cent, with the additiori of 
considerable sums to the reserye- 
funds. The same Companyworks 
quarries in clay-slate aifiongst 
the Aravalli series, near Rewari, 
south of Delhi. 

la the ^ Kharakhpur Hilb, a 
private Company it <• ^ 

■■ . “ ■ ; 
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slightly metamorphosed phyllHe, 
which, though not giving the 
thinnest varieties of roofing slate, 
produces finfe slabs, for which a 
more^ extended use is continually 
being found. Slate is also being 
worked in various parts of the 
so-called transitkin series of rocks 
on the Peninsula ; but no figi^res 
are available to show th< CKtcul 
**of tl^ trade.— Ibid. 


STEATITE 


One of the most widely dis¬ 
tributed minerals in India i = 
Steatite, either in the forin of a 
course pot-stone—so called on 
account of its general use in 
making prjts, dishes, &c.— or in 
the more compact form suitable 
for carvings, and in its best form, 
suitable for the manufacture of 
gas-burners. T here is a trade of 
undetermined value in nearly 
every province. 

An exhaustive account of the 
Indian occurrences of Steaute was 
published by,M). F. R. Mallet in the 
Re*cords of the Geclog .c ; Survey 
oj India, Vol. XXII, part 3 (1889); 
and at Note by Mr. H. H. Hayden 
in V6l. XXIX fp. 7,) of the same 
publication, adds further details 
with regard to the deposits in 
Minbu District, Burma, where the 
ailWal out- 4 urn is estimated to be 


worth from £300 to £500. The 
returns which are confessedly 
incomplete, give ar» average 
annual production in India of 
about 35,000 tons, valued at 
£1,900. -Ibid. 

Supplemental 

PROSPECTS OF THE INDIAN 
MINERAL OIL 

Up’-o the present, all attempts 
lo develop the oil prospects of 
India have been without success, 
except in Burma and North-East 
As»->.m. Burma holds an easy lead, 
and if its resources hold out, the 
present rate of development will 
soon displace foreign supplies. 

Ass.\m 

The delay in the development 
of liie promising petroleum re¬ 
sources of Assam, is an instance 
of a remarkable diffidence and 
jvant of enterprise existing in the 
commercial community, which 
could show the reckless specula¬ 
tion of the gold boom of 1890. 
As long ago as 1865, an account 
of the'Makum area was published 
by Mr. H. B. Medlicott, F.R.S,, 
in the Memoirs of the Geological 
Survey, and trial-borings W^rei 
then recommended. This advjcjt 
was followed in 1867, w]^ .i 0 
Calcutta-firm obtained 



t .58 ] 


tfr prospect, and struck a promis¬ 
ing oil-spring at a depth of ii8 
feet near^ Makum ; but nothing 
more was done until 1883, and 
only very slaw development oc¬ 
curred in the following sixteen 
years. Tht Assam Oil Company 
was, however, formed in April 
1899 with a nominal Capital of 
£310,000 most of which was 
quickly called up and invested in 
the erection of a new refinery at 
Digboi and in S3'stematic drilling 
operations with the result that 
the output rose from 631,571 
gallons in 1901, to 2,538,785 
gallons in 1903. Besides the ordin¬ 
ary illuminating oil and solid 
paraffins, the Assam Oil Company 
has made a successful attempt to 
put petrol on the Indian market. 
The following table shows how 
the output in this area has been 
rising during the last six years :— 


1898 

547,965 Gallons 

1899 

623.372 

1900 

753.049 . .. 

I90T 

631.571 .. ' 

1902 

1.756,759 ,. “ 

1903 

2,’528,785 

The belt of 

Tertiary rocks ex- 


tending- from the north-eastern 
corner of Assam for some 180 
miles South and West shows fre¬ 
quent* signs of oil, nearly always 
in associarfion with coal and 
sometimes associated with brine- 
springs and gas-jets. The series 
of eArtih-folds, in which this corner 


of Assam occurs, stretches south¬ 
wards to Cachar, where oil-springs 
are also known, through the little- 
known Lushai Hills mto Arakan, 
and in the same system of f^aral- 
lel folds occur the oil-fields of the 
Arakan coast on one side of the 
Yoma, and those of the Iraif^adi 
valley on the other. '■ 

Burma 

The most productive oil-fields 
of Burma are those on the eastern 
side of the Arakan Yoma, in the 
Irawadi valley, forming a belt 
■Stretching from the Magwe 
District, in which the well-known 
field of Yenangyaung occurs, 
through Myingyan, in '.which 
Singu occurs, across the Irawadi 
in to Pakokku, where Yenangyat 
is situated. Oil is, however, 
known further south in Minbu, 
Thayetmyo and Prome, and 
further north in the Chinduin 
valley, but these areas have not 
so far been throughly prospected, 
and the great development which 
has recently taken place, has been 
the direct outcome of work in the 
three fields, Yenangyaung, Yen¬ 
angyat. and Singu. , 

Besides the Upper Bilrma 
oil-fields, the islands 'off the 
Arakan coast, noted fop. their 
mud-volcanoes, have alsct been 
known, for many years, to contain 
oil-deposits of uncertain value. 
The chief operations have been 
carried on in the Eastern Bardbgo 





Island near Akyab and on Ramri 
Island in the Kyanphyn District. 
During the past 6 years, the 
average output of the^ former 
area ^as been* ,42,926 gallons, 
whilst in Kyaukphyu, the output 
in the same period has averaged 
about 100,000 gallons with a 
distinct tentlency to decline.- 
Holland: Minkral Production 
Injjia,—1898-1903. 

UTILISATION OF MINERAL 
FERTIIdSERS» 

Resolution of Bo^RD of 
."Scientific Advice 

The Government of India has 
communicated to the Loc.il 
Government, the rcs(dul;on of the 
Board of Scientific Advice, dated 
5th May 1906, for the ci. isumption 
of mifieral fertilisers in India. The 
resolution runs thus :— , 

The members dc To to endorse 
the opinion that Agricultural 
Departments, both Imperial and 
Provincial, should undertake ex¬ 
periments to test the results of the 
use gf principal mineral fc-tilisers. 
In particular, they recommend 
thaft special attention should be 
given to the trial of Sulphate of 
Ammonia in sugar-cane cultiva¬ 
tion. This fertilizer is very largely 
used for sugar-cane in Java and 

* Wde Part I lur siiiiilar subjects. 


Mauritius, both of which countries 
are exporting to India an in¬ 
creasing amount of s^gar., The 
Sub-Committee understand that 
Ammonium Sulphate^ wil] shortly 
be manufactured in India, which 
should result in a fheap and 
available supply for the use in the 
tountry. Arrangements are al¬ 
ready well advanced for the 
erection of by—product-recovery- 
ovens in c^ke-making. When the 
Tata Iron and Steel Manufactut- 
ing project is in operation, the 
outpiu of Ammonium Sulphate 
.vil' greatly increase. Arrange¬ 
ments arc also being made for 
prospecting Copper Sulphide- 
deposits of Chota-Nagpur, and, 
if they proved as valuable as is 
a.sserted by some authorities, it is 
probable that a largL chemical 
and metallurgical industry may 
be started, by-products of which 
will include Sulphuric Acid and 
Ammonium Sulp^'.ate. It is natur¬ 
ally to the interests of India that 
these should be utilized as far as 
possible in the country, rather 
than exported and agricultural 
departments should make experi¬ 
ments to "test their utility in 
cultivation, particularly that of 
sugar-cane. 



[ ] 


HUMAN FOOD FROM COAL 


A Startling Discoviiry 

It seems that science is about 
to undertake the task of feeding 
mankind artificially. Dr, Emin 
Fischer, the winner of the Nobel 
Prize in 1903, Professor of 
Chemistry in the University of 
Berlin, and the greatest exponent 
of the new synthetical chemistry, 
has succeeded in building up from 
the cells of coal, a proteid, the 
most important form of food, 
which supplies muscle and tissue 
to the body and is absolutely 
necessary to the maintenance of 
life. 

Referring to this food, a scientific 
American paper says : — 

“This discovery bears probably 
a more tremendously important 
relation to the conditions of every 
day life on earth than any other 
that has yet been made by- 
modern science. It means that 
the food-problem of the world .is 
solved, probablyr-for all time. No 
longer^ will man depend for food 
on the accidents of' vegetation 
and the private ownership of 
property. The chemist will 
obtain it for him directly from 
the natural substances that have 
been* lying in the earth almost 
since its creation. The chemist 
' -will take the place of the wheat- 
Ithe.how, the sheep and the 



butcher. All these agencies, and 
an enormous number besides, are 
now required to obtain man’s 
food from the earth." The crops 
and the cattle .cfccupy af vast 
amount of space and the food 
they furnish is subject to enormous 
fluctuations and' diminutions on 
account of drought, 'disease and 
other accidents, causing great 
suffering and famine in the poorei 
countries. Moreover, the diffi¬ 
culty of gathering and trans¬ 
porting the.se forms of food is so 
great, that, it affords unlimited 
opportunity for speculators to 
corner and otherwise manipulate 
the market. Now, that the food 
can be built up artificially from 
the original cells, the raw mate¬ 
rial will be found almost anywhere 
and all the difficulties mentioned 
will lie obviated. It happens 
that coal furnishes the necessary 
cells in the greatest abundance, 
and, therefore, becomes, in the 
chemist’s hands, the richest of 
foods.” 

Dr. Fischer received in 1902 
the Nobel Prize of $ 40,001^ for 
the scientific discovery of the 
year, that had chiefly contributed 
to the good of humanity. This 
was awarded to him for solyjng 
the nature of and artificially 
constructing starches and sugars. 
.\nd now he came to his great 
work on proteids —the flesh¬ 
making foods. A^ pro-moleeuU 
when split up, yields 



produpepime, and the peptone 
when further split, yields a number 
of amino-acids which are com¬ 
posed of . nitrogen, carbon, 
hydr<|gen arjd oxygei.. The 
■ nitrogen in this, makes the funda¬ 
mental difference between proteid 
and carbo-hydro^en, for nitrogen 
is esential *to the formation of 
tissue. There are many of ’the 
.^amino-acids and a slight differ¬ 
ence in their arrangement 
produces such widely different 
things as fish and fowl. 

He has obtained fpom the refuse 
of coal practically all the scents 
of the flowers, from roses to 
violets and all the flavors of the 
fruits from pine-apples tt' peaches. 


He has reconstructed sugar in va» 
rious forms from the same mate¬ 
rial. All these wonders are the 
result of synthetical * chemistry. 
In its early days, chemistry was 
analytical, that ’is, concerned 
with splitting up substances into 
their component elements. When 
analytical chemistry had pro¬ 
gressed to a certain point, it 
became possible to put together 
elements and build them up into 
complex substances. That was 
synthetical chemistry. That is 
how, in the course of years of 
investigation, it became possible 
fo" I’rofessor Fischer to recon¬ 
struct food from coal. 


FOR (i) ALUMINIUM (i) GLASS-MAKING MATERIALS 
(3) CLAYS (4) KAOLIN, VIDE PART III. 




PART III. 


tRADB, COMMERCE AND INDUSTRIES 


GENEBiAL HINTS ON 
TRADE AND BUSINESS * 

The first principle is economy. 
Even one pice must not be spent 
unnecessarily, but, on the other 
hand, w'hen necessary, one should 
not mind spending rupees. 

The next most important thing is 
personal supervision. 

Thirdly —A thorough know¬ 
ledge of the working of the 
particular Trade or Business. 

Fourthly —Sufficient capital. 

Last, hut not the least, is honesty 
and punctuality. 

All,these must combine in ouc, 
if success is to be guranteed. , 

TRADE WITH LIMITLli* 
CAPITAL 


It *is generally the .-ase that 
only those who have capital to 
invest • can become traders ; 
the poor are obliged to serve 
those traders for their livelihood, 
and, getting only small pittances, 

anyhow to eke out a miserable 

^ ^ • * 

exisftnce. 


We shall here mention several 
article? of jungle-produce, which 
grow wild all over the country 
and of which regular shipments 
are made abroad from Calcutta, 
e. g., Dhatoora (for Belladona) 
Myrabollam, Tamarind, Simul 
Cotton, Akund Cotton, Nux- 
Vomica, Dry Ginger, Turmeric, 
Bee’s Wax, Bahera, Stick Lac. 

It is only necessary to collect and 
send them to the proper market 
for sale. There is no necessity of 
investing any big capital, as, these 
articles will not have to be bought 
in any market or manufactured at 
great cost. A beginning can be 
made by any one with nominal 
or no capital. 

Dhatoora 

tDhaloora-trec grows wild nearly 
all over Bengal and does not 
require any special care-for grow¬ 
ling or preserving it. Domestic 
cattle have little liking for 

it, nor the people of the village 
any earthly reason to disturb 
its growth. It, therefore, ^roivs 
wild and unmolested, an’d there is 
no necessity of specially prepar¬ 
ing the ground to grow it. 
The seeds can be sown jtncpad-«||^ 



f 164 3 


on any waste-land in the village 
* which mz.y be rented from the 
landlord at specially cheep rates 
and during its growth, there is no 
need of employing labour to take 
care of the trees. Dhatoora trees 
take about 6 or 8 months to grow 
and when fully grown, they may 
be utilised in the following way 
for mercantile purposes. 

Belladona —is a kind of drug 
very largely used for several 
medicinal purposes and has there¬ 
fore a very big sale all over the 
world at a very high rate. In fact, 
its demand all over the world is 
so great vhat any supply, however 
big may it be, cannot cope with 
it. Again, with the speedy spread 
of European civilisation over the 
parts of the world, where formerly 
no civilised mode of treatment 
existed, the demand for all sorts 
of European medicines is always 
on the increase. This most valu 
able drug—Belladona—is prepared 
•otit of the leaves, branches and 
roots of this much neglected 
Dhatoora tree. ' 

Leaves of Dhatoora, when the 
tree is full grown, are plucked or 
cut off,9.nd after carefully cleaning* 
them of all the 'Sirts and dust 
that naturally accumulate on 
them« they are dried in the shade. 
On 1*0 account are the leaves 
exposed to the sun, for in that 
case, the leaves lose much of their 
: uiedit^nal properties. outward 
whether Ae 


leaves have medicinal properties 
left in them, is the retention of 
their natural green colour. If the 
leaves become faded grey in colour 
or become brittlc,'as there/ultof 
their drying in the sun or in a 
place very near its rays, the leaves 
are useless. It iliust therefore, be 

i 

carefully watched that they retain 
the colour and a little of tbe^ 
natural moisture-—a conflitioh 
generally attained 8 or 10 days 
after the date of plucking. When 
in this state, the leaves are collect¬ 
ed, made into bundles of maund 
each or some other more con¬ 
venient size, and packed in the 
same way as Tobacco is done. 
These bundles or drums nir.y then 
be sent to Calcutta, where they 
are packed in bales of 400 lbs 
in hydraulic presses and sent to 
Europe or America, as the case 
may be. 

Leaves may be sold, landed 
in the foreign markets, including 
the cost of packing, marking, 
shipping and freight at the at 
about £20 to £22 per ton at least. 
Taking Rs. 15 for £1, £22 means 
Rs. 330 per ton (27 mds. ii seers) 
or about Rs. 12 per'madnd. This, 
of course, includes the charges and 
the freight, but they do not exceed 
Rs. 2-8 per maund as ' shown 
below,— 

Permmiid 

Ry. Freight to bring it down to 

CtiaifSt, ... ( ... o o 

Cartage,kl'fhe vSbge 
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Supervision ... ... ... 020 

Packing charges in the mofussil ... 0 3 o 

Do. in Calcutta for baling O 4 o 

Cartage at Calcutta ... 020 

Weighing, marking and shipping 

ci^rges... 0 ••• 010 

Freight to Europe or America at 

£ 1 per ton ... o to 0 

Bill brokerage, Commission, In¬ 
surance, &c. ». 040 

R.-,. 2 .5 o 

Tljus, deductin^r all expenses, 
there is a clear net balance of 
Rs. 9-11 per maund left as profit 
to any one who may attempt 
the trade. This, undoubtedly, is a 
very good return. 

Trunks and rooLs —Leaves may 
be divided into three classes : the 
first cl^ass containing is all the big, 
perfectly green and faultless leaves 
and the other two classes are com¬ 
posed of leaves neither nearly so 
green, nor faultless as the first. Then 
come the trunks and roots, which 
also are sold at very high rates,— 
aboflt £1.4 to 15 per ton, landed at 
the port of destination, including 
all costs and freight winch is 
equivalent in our monev, free 
of all costs, to about Rs. 6, to 6-8 
per maund. Nothing, u..'refore, 
of the Dhatoor.i ri-ee is valueless 
anS is it not a wonder i iat such 
a valu*able tree should have been 
so much neglected ? 

In • a bigha of land, if the trees 
are planted about 2 yards apart, 
400 trees may be easily grown. 
These trees with but a little care, 
iaft 3-4 yea|s, and taking each of 


them to yield only about a ^eer 
of leaves yearly (which is a very 
low average) the annual outturn 
of a bigha of land comes to 10 
maunds of leaves which, at the rate 
of Rs. 9 per maund, at the lowest, 
will amount to Rs. 9^ per bigha. 
The trunks and roots of a tree also 
weigh at least 3 seers; and there¬ 
fore, in a bigha of land, at the end 
of every 3 years, when the trees 
become too weak to yield healthy 
leaves any more, about 30 maunds 
of trunks and roots may easily be 
collected, which, at the rate of 
Rs. 6 per maund at the lowest, 
nr.y fetch Rs. 180. There is thus 
a further income of about Rs. 60 
a year. In all, therefore, a bigha 
of land may fairly return about 
Rs. 150 per year—a fairly big in¬ 
come which no other crop is ex¬ 
pected to yield, and which is ob¬ 
tainable without any appreciable 
investment in money or labour on 
the part of the grower. There is 
again hardly any fear about the 
trees dying through a drought, for 
'the Dhatoora trees are very hardy, 
their roots fairly long enough 
to draw subsoil water in sufficient 
quantities^for their nourishment. 

Thus we find that the Dhatoora 
trees which nobody has ever 
d-eamt of as being of any value at 
all, except for their occasional use, 
in the Ayurvedic Medicine, may 
yield a very substantial income, by : 
far greater than jute, sugar-catu^ 
or any other erbp requjrit^ la^;' 
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investment both of money and 
labour. Another great advantage 
is that it may be grown on any 
land) high or low, on the slopes 
of hills or embankments or any 
other waste land productive of no 
other crop. —Market Report. 

Akund Cotton 

Of the many articles of Jungle 
produce, Akund cotton has got a 
very good demand for export. 
Large quantities are shipped 
every year to Europe and America 
for purposes of making Lint-cloth 
and is also used largely for pre¬ 
paring a kind of bandage-cloth for 
Rheumatic or Gout patient. There 
may be other uses for this cotton, 
but that is not known here. 

This cotton, unlike the Simool , 
cotton, has good and fairly long 
staples and may be used for weav¬ 
ing other kinds of cloth also. 
When spun, it looks very white and 
is of a very silky and soft texture. 
On account of its longfibres, people 
who know all about cotton-trade 
predict a good future for it. At 
present, large quantities of it are 
not available and the cleaning 
machines are not nurperous en¬ 
ough to £ope with any sudden 
increased demand. At any rate, 
the demand is steadily on the in¬ 
crease every year. 

At ptesent, more than eighty per 
cent, of Akund cotton is supplied 
Jtom Agra and its surrounding 
districts^. In Bengal,. this cotton 


is totally neglected and no sys¬ 
tematic attempt has been made 
either to grow or collect it. What¬ 
ever little is brought down for 
the Calcutta Marjjet, is n,ither 
poorer in quality than the Agra 
sort, and in consequence, the ship¬ 
pers do not much,care for it. 

At Agra and the i.urrounding 
Districts, there is a regular cultiva¬ 
tion of this kind of cotton, smalU 
though it is, and the cultivators 
carefully look after it and collect it 
in proper time when it is perfectly 
ripe, whereas in Bengal, there is 
no regular cultivation and the 
people gather it at random from 
wild trees and mostly pick it from 
the ground, when blown . down 
from trees. 

The Akund is one of the several 
kinds of tree-cotton found in 
India. The trees are not very 
substantial and grow to a height 
of about 5 to 7 feet, very weak 
and tender and move to and fro 
with the wind. The trees begin 
to bloosom in November or 

•4 

December. The flowers are about 
-i an inch in diameter and are 
very pretty to look at. A few 
weeks after flowering, small pods 
'appear which take about 3 weeks 
to mature ; and then, all oh a sud¬ 
den, the pods burst and the cpttoh, 
which originally looks like a round 
ball formed of hairy fibres, is 
blown with the wind and scat¬ 
tered on the ground. It is so 
very UghT. that, eV& a slight 



breeze —even a breath will make 
it blow away from the tree. It 
is generally collected when in 
pods, for wifen the pods burst, the 
cottof is blown ^way to a very 
great height by the wind and then 
it is very difficult or rather im¬ 
possible to colleot it. 

After colfecting the pods, jhe 
cultivators generally cover them 
"fvith^nc nets so that the cotton 
may not be blown awav by wind, 
when the pods burst. They then 
collect the cotton carefully with¬ 
out opening the net, till every 
thing is bagged. 

This cotton, like Siniool, is 
mixed up with seed, which have 
to be t|;fDroughly picked out before- 
shipping. For this purpose, there 
are a number of cleaning machines 
established in Calcutta. Nearly 
30 to 40 per cent, of the gross 
weight goes for the seed. 

The cost of the cultivation is 
snialf, whereas the price at which 
it may be sold, as will be found 
from the Report of the Cahutta 
Market, is high—there is rfius a 
good margin for profit for one to 
take up its cultivation on a s, stem- 
atic scale. 

It* a bigha of land pla.uc J about 
a yard apart, there may be about 
700 to,7Z5 trees. I'aking each tree 
to yield annually about 4 chittacks 
of clean cotton, there may be 
about af maunds of clean cotton 
avjiilable in each bigha in a year. 
TaWng the value of clean cotton 


at the lowest at Rs. 12 per maubid, 
one bigha of land planted with 
Akund cotton may yield ‘about 
Rs. 30 a year, whereas the cost of 
production is very insignificant, as 
will be found from an approxi¬ 
mate cost of growing it, given 
below. Besides the cotton, the 
leaves of Akund tree are also valu¬ 
able aiid may fetch a very good 
price in Europe, where it is used 
for medicinal purposes. 

It is not necessary to prepare the 
ground specially or with any great 
care, neither is any specially 
lertde land necessary for its cultiva¬ 
tion. No care is necessary to 
preserve the trees from the d'epra- 
dation of the village cattle, as 
they' have no iiking for them. 
Therefore, except the rent and the 
cost of planting, there is no special 
expense involved. 

Rs. As. P. 

Kent of I bigha of waste-land ... 040 

C.ost of I'binting,—which may be done 
easily by 4 men in a day, wages 
of whom ai ans 4 a day ... i o O 

Cost of collection,- i man may do it 
if he work.s every morning for 
one or two hours for a muntb 
which the cultivator himself can 
do, Imt taking his wages at i 
anna a day • . . ... ... i 14 o 

Othci charges .rob 

Rs. 4 2 o 

So we find the cost of produc¬ 
tion including cleaning, may not 
be more than Rs. 4 to Rs? 5 per 
bigha or for 2J maunds of clean 
cotton, which may easily fetch 
Rs. 30 at the lowest, Someliiihes 
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it 'sells as high as Rs. 30 per 
itiaund, in which case the profit 
is rriudh lalger but on no account 
is there any loss from its cultiva¬ 
tion. Besides, there cannot be any 
harm to the plants either from 
drought or excessive rain. When 
once planted, the cultivator is sure 
of a good return, if he only takes 
the ordinary care necessary for 
growing anything. 

Besides the profit from the sale 
of cotton, there is a very hand¬ 
some profit from the sale of the 
leaves. The stalks yield soft and 
very light fibres and by themselves 
would form a paving industry. 
In the Malaya Islands various 
articles are being made out of 
this fibre, as from cotton.—Market 
Report. 


Simoo! Cotton or Kapok 


Very few villagers are aware 
of the real value of Simool cotton. 
They know it to be useful 
only for making pillows and 
beds with for themselves ; and it 
is distributed gratis to their 
neighbours if they w'ant it for the 
same purpose. They have scarcely 
any idea that there are millions 
outside zone of the .StwooZ-cotton- 
growing-lands, who may also want 
the stuff for the very same purpose 
as themselves and who are quite 
prepared to pay—and do actually 
pay—very good price for it. 


}i|ny one, ;care8 , tof go to the 

t 4 • a.. 1 . * ' 


duritig Apifil and May, 


he will find fields and the tops of 
trees white with a silky, breezy 
article shinning brightly against 
the rays of the hot sdn. Looking 
from distance, tor the Euftipean 
who has seen the falling of snow 
in his own country, it appears as 
if everything has been covered 
over with .snow. On coming nearer, 
he will get himself a thin coating 
of the stuff on his body, jvhict".^ 
it will be difficult, for him to rid 
himself of. 

This is Simool cotton, allowed to 
spread itself out all over the 
village, without any attempt on 
the part of the villagers either to 
check it in time, which they can 
easily do, or any attempt made 
to collect the spreading-cotton. 

Simool cotton tree grows wild 
in large numbers all over Bengal, 
Bchar, Orissa, Assam and nearly 
in every part of Southern India. 
They blossom in February ; and, 
towards the end of March, pods 
bearing cotton appear. These 
pods ripen in the beginning of 
April. When over-ripe, these pods 
burst and the cotton is blown 
away by the high-winds, which 
generally blow in Bengal during 
part of the year. “ 

Simool cotton, or rather the pods 
bearing cotton, should be brought 
down wljen they are ripe, jilst be* 
fore the time they generally burst. 
The pods are then collected in a 
place and spread out in the sun in 
a cteaii place, to avoid lite 
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being mixed up with dirts, sticks 
and straws. These pods have 
then to be properly covered up 
with a fin^ net to prevent the 
cottoli from eslaping as the pods 
burst. The cotton comes out of 
the pods in a few days and sticks 
to the net very thickly, when It is 
collected in bags. > 

In its natural state, Sinwol cotton 
■^'ont^ins very large quantities of 
seeds, so much so, that 20 or 25 seers 
in a maund or about 50 to 62 per 
cent, is lost in seed. Before it is 
made marketable, most of the seeds 
is taken out by beating the cotton 
with sticks, when the seeds, being 
heavier, fall to the ground and 
cotton.femains floating at the top. 
The seeds are also collected 
separately and bagged, as they 
contain, in small portion, a 
kind of oil, which is used in soap¬ 
making and is also a ven' excellent 
cattle-food. Barks and pods, ex¬ 
cept *as fuel, are of little value. 

« 

The Simool cotton has very little 
market in the v'illages, first be¬ 
cause the villagers do not use It for 
mattresses to sleep on, and those 
that use it for making pillows, 
generally do •so once in every 10 
or 15 years. Hence, theie is very 
little use for this article in the 
villages. In the towns also the 
use was not so very extensive as 
to have made it necessary for the 
villagers to busy themselves in 
collecting this cotton. Small, con- 
smntjtion for local purposes as 


well as very limited sale in the 
towns, and at quite unremu- 
nerative rates, were n^t so .very 
tempting to the villagers to in¬ 
duce them leave aside their usual 
works to collect this cotton. The 

I 

same old state of things still con¬ 
tinues, though the circumstances 
have greatly altered since. 

About 20 years ago, very large 
quantities of wool used to be 
exported from here, as is even 
now the case, to Europe, which 
was no doubt in most part, used 
to be spun into woollen cloths, 
but not v'ery small portion of it 
also used to be stuffed into beds 
to make them soft and springy. 
The people of Europe used the 
wool for the very same purpose 
as we do Simool cotton here— 
which was not only very costly but 
did not yield the same amount 
of comfort as our Simool cotton. 
They occassionally used to import 
a very superior kind of Simool 
cotton from Java, but in respect 
of cost, it was much higher than 
vVool and was not obtainable in 
very large quantities. 

The people of Europe did not 
know, till ^hen, that a kind of 
cotton very like that of Java is 
obtainable in India. The writer of 
this article is the first person who, 
finding that a great sale m^y be 
made of Simool cotton ’of Bengal 
in Europe, and thereby another 
source of bringing in money to 
India might be easily opened otrt, 
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suggested to a friendly European 
merchant if he could sell this 
cottoit in 'Europe. As usual, in 
the first instance, he could not be 
persuaded to^ake up the article 
which he represented, was more 
dirty in ccimparison with either 
perfectly cleaned wool or extra 
fine Java cotton. He further 
boasted that even the European 
sweepers would not look at the 
stuff, if it is offered to them free 
of charge. In justice to him let 
it be said that the sample of 
cotton that was shown to him 
was not at all clean and it 
contained large quantities of seeds, 
besides sand and dirt. There 
were no cotton-cleaning mills 
then in existence here and it used 
to be cleaned with sticks which 
could never clean the cotton as 
perfectly of seeds and dirt as is 
being done now. But nothing 
undaunted, I myself cleaned a 
small parcel of about one pound 
of cotton by hand and rather 
forced him to send the sarne to 
Europe. About 2 months after, 
the friendly European merchant 
received a letter from his agent 
in Europe asking him to ship a 
few sam'ple bales for trial not 
forgetting to write in the letter 
that the chance of success of the 
articlp' was not very bright but at 
the same time informing him that 
there might be some chance of 
.intrc^cing the cotton amongst 
|i^'4)0<Mrer clas^ of “people, who 


might be induced to take it. My 
friend greatly hesitated, but on 
my assuring him that if there was 
any loss I would fully bear it, he 
shipped only 10-bales of iSimoot 
cotton, cleaned under my supervi¬ 
sion. The shipment of the 10 
bales was the ” pioneer of an 
altogether new industry in India 
and is now the means of liveli¬ 
hood of thousands of peopld^ 
Still it has a greater future before 

tk 

it, as it is not yet known in every 
village that Simool cotton can 
be sold in large quantities and 
at remunerative rates. 

From the market reports, it will 
be found that good cleaned cotton 
may fetch such a high price as 
Rs. 17 per maund, which is sure 
to leave a very good margin to the 
villagers, if they collect the stuff 
systematically— Market Report. 

‘SIMOOL’ WOOD ‘ 

The most Suitable Material 
for Tea-Boxes 

The Conservator has continued 
to pay attention tq the question 
of reserving areas for the growth 
of Simool wood, whieft is the 
most suitable local luaterial 
for tea-boxes. The Lieutenant- 
Governor desires to press the great 
importance of this question, and 
he trusts, that prompt measures, 
will be taiten to rnnmtnin A 
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areas, and to open out others 
suitable for its growth. 

ThI^ ‘STATESflAN’ MAKES .HE 

FOLLOWING Interesting 
Comment :— 

The “sw^deshi” tea-box has 
come to stay. The Assam Fcsest 
Administration Report for hast 
year Records the sale to Indian tea- 
planters of over half a million tea- 
boxes made of timber grown in 
Assam. This is a hundred thou¬ 
sand more than in the previous 
twelve months. It looks, at last, 
as if the reproach that timber¬ 
growing India has to send to 
Norway for wood in which to 
pack its commodities was being 
removed. 

TAMARIND 


There is scarcely a native of 
India, old or young, who does 
not know Tamarind. This is 
an article which is in daily use 
amongst the people ,of India, 
specially Bengal, who make 
delicious chutnies out of 11, which 
always 5 orm nice side-dishes to 
their simple breakfast and dinner. 
In short, a Bengalee, and specially 
one from the District of Burdwan, 
Considers it as one of the most 
useful articles of food and can 
echoxly dp Vithout it. Besides 
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using it as one of the articles* of 
food, the people of this country, 
do not know any othevuseof this 
article. 

It may easily lejid a foreigner 
to believe that such an article 
which is used univerlally by the 
rich and the poor, must have a 
very high commercial value in 
this country ; such is not the fact. 
The Tamarind-trees are so com¬ 
mon in the villages of Bengal 
that, every man, even very 
poor, has at least one Tamarind 
tree which he may call his own. 
hach Tamarind-tree, when full 
grown, yields a very large quantity 
of Tamarind (sometimes more 
than 35 to 30 maunds a year) and 
as only a very small quantity is 
sufficient to serve the needs for 
domestic use of a family, the' 
people generally allow the surplus 
stock to run to waste. There is 
no value for Tamarind in the 
villages and one can take down 
as much as he likes from a 
neighbour’s tree, without any 
p’rotest from the owner. 

The tree, botanically known as 
Tamarindus Indica, grows all 
over the tropical part of the 
world, to a height of 30 to 40 feet 
and nearly covers an area of one- 
fourth of an acre. They bear a 
kind of fruits (pods) generally 3 
to 8 Inches in length, covereS with 
hard outside shells and generally 
with 3 to 6 seeds inside, covered 
with an acid and juicy ' 



This pulp forms the substance of 
the Tamarind-fruit, which, when 
analysed \,chemically, yields— 
sugar and acid tartaric largely, 
and, in small proportion, citric 
and other acids and potash. 

The Tamarind-tree generally 
flowers in May or June and the 
pods or fruits begin to form from 
the middle of December to the 
first part of January, and ripens 
generally from the month of Feb¬ 
ruary. When unripe, the substance 
inside remains very hard and 
becomes soft and juicy, when ripe. 
The people, until lately, knew 
no other use of Tamarind than 
making chutnies of it. They 
did not know that it could be 
exported to Europe in large 
quantities for purposes quite 
different. 

The largest quantity is used in 
making a kind of acid, known as 
Tartaric Acid, which has a large 
consumption all over the world. It 
is also used in making fast-colour 
and a liquid pulvy substance 
which is mostly used by the 
people all over Europe, during 
summer as a most delicious cool¬ 
ing drink. 

It is sold in Calcutta at rates, 
varying from Re. 1-12 to Rs. 2-8 
per maund ; but on occasions, 
though . very rarely, it has been 
seen Co go.up as high as Rs. 4-8 
per maund. The price varies more 
or less according as the Tamarind 
contain^ the pulp and as there is 


demand for export. The season 
for export begins generally from 
September when the colour 
becomes black and continues all 
round the year. The average 
value of this stuff is, however, 
Rs. 2 to 2-8 per maund. 

It is nearly valueless in almost 
all^ the villages of Bengal, where 
one may get a full crop of a big 
tree, amounting not less^thaifc 
20 maunds or so, for a rupee or 
two at the highest. The cost of 
bringing down the pods and the 
cost or taking out the seeds also 
donot come to a very much. 
In all, it never costs any one, 
who cares to bring down the 
pods from the trees and does 
everything under his own superin¬ 
tendence, more than twelve annas 
to Re. I per maund and therefore, 
the nett cost of bringing it down 
to Calcutta cannot possibly exceed 
Re. X to i-i per maund at the 
highest. In consequence, the'rates 
of Rs. 2 to Rs. 2-8 per maund 
at Calcutta are always remunera¬ 
tive and can always leave a fair 
margin to the dealer. 

An approximate cost of one , 
maund of Tamarind is given 
below for the perusal of the peo.ple, 
who want to take up tHis trade. 
As it does not require a very large 
capital, anyone, even with a very 
small capital, may take the trade 
up, with a return as much as his 
capital. If he can only manage, to 
secure soo hundred nfaunds^ vear.* 
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he may command a profit of at least 
Rs. 500 a year or Rs. 40, Rs. 45 a 
month with only a small capital 
of Rs. 100 or 200. W 4 ien such 

means are in ^existence, it is a 

• • 

matter of great wonder that 
people with tolerable education 
an<f small means, should run after 
service, wMch now a days can 
never bring to them more than 
Rs. 18 or Rs. 20 per month. In 
adopting trade in the place of 
service, they not only live an in¬ 
dependent life themselves, but also 
help to open up the untapped 
resources of the country anil 
thereby benefit their country also. 

Cost uf 1 inaund of Tamarind. 

• I'vS* A. !’• 

If I iree^f'ill of Tamarind weighing 

20 niauiids cost Rs. 2 per piece .009 
Cost of bringing down the pods 006 

And taking out the seeds (which 
generally form about I he 

weight) ... ...0 2 0 

Cost of bringing u to Calcutta 

any village in Bengal, including 
Ratlway height or both R.ai'w'ay 
freight and lioat hire, at the highest *080 
Other costs, such as brokciage, cart 

and cooly, &c. 040 

o 3 

Thus an original tjea’c may 
bring one maund of Tamarind to 
Calcutta, at about Rt. i per 
maund.* From the above, it 
will ^be seen that the largest 
amount of outlay that one has to 
make, is in taking out the seeds 
and Ry. freight. The other costs 
are all subsequent costs, which are 
p'ayable frtjm the sale-proceeds. 


If the Tamarind is salable at jhe 
lowest at Rs. 2 per maund, he 
makes about Re. i j^er piaund 
of nett profit, if he does every¬ 
thing himself. 

For the facility of those who 
have no capital, thp Calcutta 
Araldiirs or agents generally 
advance 75 per cent, on the goods 
stored in theirgodowns. Therefore, 
if anyone only brings the stuff by 
instalments of 100 maunds at a 
time and gets advance on the 
stuff brought down at Calcutta at 
75 per cent., he need not invest 
more than Rs. 100 for his capital 
anu that also for the first time. 
For the 100 maunds that he brings 
down to Calcutta only costs him 
about Rs. roo at the highest, but 
he gets on the consignment, which 
is worth at Calcutta Rs. 200, 
Rs. 150 at 75 per cent, on the value. 
Thus, he gets Rs. 150 or Rs. 50 
more than what he invested on it. 
With this money he can bring 
again 150 maunds next time, and 
so on ; gradually he can manage 
to bring down a large quantity 
during the season and can manage 
to make profit many times more 
than the .capital he originally 
invested. 

Thus anyone who can put 
together a small capital Rs. 100 
or Rs. 200 in the beginning of 
the Tamarind season, J^e catimake 
in the end Rs. 500 or 600 and, if 
he is wise enough to keep the.i 
capital for investment in the next 



seawn, he can put together a very 
nice«capital for investment in any 
other busiijess. 

We believe the people in the 
villages, who,at the present hard 
time, cannot get land for cultiva¬ 
tion and ' (Jannot employ them¬ 
selves in any other way, may take 
to this trade which may be carried 
on with a very small capital and 
with a very good profit—Market 
Report. 


THE MAHUA TREE AND 
ITS PRODUCT 


A Profitable Industry 


as soon as, they are full-grown, 
drop down on the ground, 
and are collected together and 
dried in - the sun. These dried 
flowers are in ta^te and odour, 
much like grapes. The flowers 
grow in bunches from every twig, 
on stems about 8„ inches long find 
project towards the ground and can 
easily drop down in consequence. 
All the flowers fall down by Aprilj- 
when the fruits begin to ripen. 
The frufts are of two varieties. 
One variety looks like small betel 
nuts, the other variety is of larger 
size. The fruits are rather tender 
and burst on falling to the ground 
and the seeds within come out.’ 


This very useful tree is found 
in Behar. Its Sanskrit name is 
*1^^ (madhuka) or {madhu- 

druma). When the tree attains 
full growth, it looks like the mango 
tree. The roots of the tree 
penetrate in straight lines into the 
earth, but do not go very deep 
down. The trunk of the tree is 
very large and its bark is tough, 
with a reddish tint. If the bark 
be pierced with a knife, a gum¬ 
like juice comes out of it. The 
flowers of .the tree are very beau¬ 
tiful to look at, apd at first sight, 
are often taken to be the fruits 
of the ,tree. The leaves drop off 
from the tree in March, and within 
a month, some 40 to 50 leaves 
come out of every twig and the 
Nfgins to flower; The flowers. 


Utility of the Flowers 

The flowers are carefully col¬ 
lected in Behar, where the people 
eat them both raw and cooked. 
They are very nutritious as food. 
A kind of very cheap liquor is 
distilled from the petals of< the 
fioweis. It is indeed so cheap 
that one pice worth of it (about 
I seer) would be sufficient make 
one drunk: 6 gallons of liquor 
(proof-spirit) can be obtained 
from I cwt. of the flowers. One 
full-grown tree yields 7 or, 8 
maunds of flowers. For the above 
reason, the petals form an article 
of commerce and are transported 
from Behar to many other parts 
of the country. The liquid ob¬ 
tained from the flowers when 
boiled dotyn, spraeiimes' 
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molasses. This molasses is not 
inferior to that obtained from the 
date-palm, but it sells at a lower 
price on a’ccount of its being 
deficient in crystals. 

Oil from the Seeds 

fhe oil obtairsed from the seeds 

« 

looks like ghee, and, on account 
of its cheapness, is often used as 
Jn ^dulterant of ghee. This 
oil too is exported from Debar to 
many places. The seeds can be 
pressed in an ordinary oil-pressing 
machine. The husks which re¬ 
main after the oil has been pressed 
out, form an article of diet. The 
Mahiia-oil is used in the prepara¬ 
tion oi*feoaps and candles, in the 
same way as cocoanut-oil. It 
yields no smoke or offensive smell 
when burnt. This oil, when mixed 
with otto, is used as a hair-oil in 
the North-Western Provinces and 
goes by the name of ‘Phnloa.’ 
The\lahua oil sells in the London 
market at £35 per ton. Th^is oil 
is found efficacious i.i many kind.s 
of skin-diseases. The gum ^ f the 
tree, too, is used in pharmacy. 

General Notes 

• 

"She value of the Mahuu. tree as 
timber is also not insignificant. 
Barrep and rocky lands, which 
will ^ow nothing else, grows the 
Mahua. It does not require much 
watering. The seeds should be 
planted in the middle of the rainy 
seaeom. 1%% seedlings should he 


produced in one place and then 
transplanted. The trees should 
be planted 20 to 25 cuisits <apart. 
The trees begin to yield flowers 
and fruits in 7 year^ At the end 
of 10 years, the produce is about 
half the maxlmum-prdbable-yield. 
The full yield is given after 30 
years and lasts about too years. 

One full-grown flourishing 
Mahua tree yields about 4 mds. 
of flower, which will ordinarily 
sell tor Rs. 2 in the market. The 
seeds that one such tree would 
yield 'vould be 2 mds. yielding 
16 P'S. of oil, priced at Rs. 2. The 
trees of the Chapra-side of the 
country are more vigorous and 
productive than elsewhere. Lots 
of barren and otherwise unpro¬ 
ductive lands, of which a good 
deal lie waste in every village, 
might be thus made remunerative. 
Planting trees 25 cubits, apart, 
one bigha will hold 8 trees. If 
one tree yields at least eight 
annas, the income per bigha will 
be Rs. 4. Even if half of this goes 
ip the landlord, he is more bene¬ 
fited than he can expect to be 
from comparatively better lands. 

' At the same time, the raiyat gets a 
good income too. There is no 
trouble, except for i or 2 years, 
till the plant have taken to the 
soil, is entailed. Of course, for, 
the first 8 or 10 years or so, there 
will be no income. 

His Highness the Gaekwat Of 
Baroda, with a view t# 

'■ ■■ 



tend on the Mahua trade, sent 
specimens of the Mahua grown in 
his territories to England for 
examination by experts, who gave 
out that the Mahua was very suit¬ 
able as food for cattle, as well as 
distillation of liquor. Domestic 
animals love to eat the dried 
flowers of the Mahua, which are 
invigorating food to them and 
further prevents attacks of the 
cattle-pest 'weexnV. 

Fourteen years ago, Mr. Lock- 
hard, an Indian Civilian, wrote in 
an English Magazine‘Indians 
would benefit greatly, if Mahua 
flowers met with a demand in 
England. The vast forests of 
Mahua trees, which now yield 
little profit to their owners, would 
soon become a source of wealth 
and the collection of the corollas 
would give work to thousands of 
poor people' The Mahua industry 
requires but a modest capital lor 
its working. Those who would 
like to be engaged in business with 
a small capital, may turn their 
attention to this industry. Vast 
expanses of semi-hilly and other¬ 
wise barren, soil—which are how¬ 
ever very suitable for" the Mahua 
—are lying waste in the country, 
which can thus be given a highly 
profitable turn too. 


Mater Supply? 

AS PROFITABLE TRADFr 


It is perhaps .li'ostly attribu¬ 
table to our bad luck that, with 
the increasing poverty of the 
country, we are- also gradually 
losing all the several natural 
advantages, which contributed 
towards making of India one of th^ 
richest countries in the world. 
Our land is losing its fertility, 
rivers are drying up, tanks and 
big lakes are every day filling up, 
diamond and gold-fields have 
been exhausted and in short, every 
thing which helped India to grow 
rich are gradually one 'qy one 
disappearing from the land. We 
find therefore, to our alarm, 
that we have to fight with both 
God and man to bring back our 
vanishing wealth. 

Of all the above disadvantages, 
scarcity of water is the foremost 
and our principal attempt ought 
to be in the direction of finding 
means, to have a copious supply 
of water both for drinking and 
cultivating purposes. Every year 
during the hot season, if the early 
rains fail, a universal cry is hfeard 
from almost all the villages in the 
land, for drinking-water,, and 
thousands die for want of it—'not 
to speak of the loss through leav¬ 
ing the fields uncultivated. 

Our Government have, .in 
several places, where A is 
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made canals and other irrigation 
works, but to expect them to take 
up the vast and immense works, 
of supplyirtg water throughout 
the Ifength aiil, breadth of the 
land is ne:ft to impossibility. The 
work, therefore, must be taken in 
hand by the^ people of the country 
themselves, and as there is^an 
ample chance of getting a very 
j^ood,return for any capital that 
may be invested in the enterprise, 
we fail to understand why it was 
not been commenced before. 

The first principle of trade is to 
supply what is wanted, and as 
water is always in demand every¬ 
where, a trade in water after the 
Goverjftncnt irrigation principles, 
is sure to be a success. Where 
there is river close by, say 
within 3 or 4 miles, water can be 
pumped out of it and brought 
down to the place bjr pipe, viaduct 
or by the simple process of cuttintr 
ch.an’hels on the ground. In this 
case what is principally required, 
is a good powerful pump and the 
subsequent expenses for the r cans 
of bringing down the water to 
the required spot. 

In the abseaicc of river the only 
waf to^get water is to lap the 
natural water-bed, which always 
is fou*d at a certain depth, vary¬ 
ing accordingly as the land is 
high or low. As soon as this 
natural water-bed is tapped, we 
get a perpetual supply of water, 
which cati be ,in suitable 



reservoirs for use in times- of 
need. 

We can get a very g^od rfeturn* 
for any investment that we 'may 
make in this connection. There 
is no doubt that, want of suffi¬ 
cient supply of watA during the 
months of June to October is 
felt in almost every province of 
India. It has, therefore, become 
a necessity—an urgent and great 
necessity to start the greatly 
beneficial and at the same 
time most profitable trade of 
supply-ng water to all the Dis¬ 
tricts where the want of the regu¬ 
lar and proper water-supply is 
felt. The people will hail such 
arrangements for water-supply, 
with great delight and will gladly 
contribute sufficient sums to keep 
up the business to the great profit 
of the promoters. 

We give below the approximate 
costs of erecting the necessary 
machinery to supply water to a 
tract of land, say 6,000 bighas in 
area, (about 1,800 acres) river being 
within 3 miles of the field. 

Rt. 

Boiler, 10 florse-power... ... 2)000 

Engine, 8 H. P. ... ... 2,500 

Bucket-water-llfter, capable of raising- 
350 gallons per minute or pump ... 

Erecting a projecting structure into the 
river to place the pump or bucket 
contrivance or to cut a channel t<v 
bring the river-water to a couveili-* 
ent place near the pump ... 2,000 

Necessary viaduct) aqo^uct or ocuUc- 

ing passage of water to the 5|00& 
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■ Thus the first outlay will be 
Rs. 13,000 and the yearly cost for 
,,keeping tlje work going will be 
as under:— 

‘ Rs. 

Cost of coal for 40 days in a year at 

the rate of 5 per day 200 

Establishment—i fireman at Rs 12 
per month, i Tindal at Rs. 20 per 
' month, 2 servants for the machin¬ 
ery at Rs. 8 per month, Rs. 16, 12 
servants to keep the water chan¬ 
nels in good order at Rs 8 per 
month, Rs. 96, 2 clerks at Rs. 15 
a month, 30, or in all per month 
Rs. 174 or in a year ... 2,088 

Interest on the capital outlay (Rs. 

13,000) (a 12 per cent, per annum 1,560 
Wear and tear of the machinery Qp 
10 per ccn\ ... 

Rs. 5,148 


Thus, in these hard days, when 
6 per cent, is considered to be a 
very handsome return and when 
large amounts are evety year sunk 
in business, whitjh.' does not even 
guarantee bare 4 pet cent., it 
sounds like a fairy tale that such 
handsome income may be derived 
with such a small outlay of capital 
which even any small Zemin- 
der can easily invest—MARKE’f 
Report. 


IRRIGATION IN AMERICA 

Gigantic Projects 


Thus we find that all the ex¬ 
penses for "carrying on the work 
including interest on the capital 
outlay and wear and tear of the 
machine, is about Rs. 5,300 a year. 
If a charge of Re. 1-4 per bigha 
is levied which the cultivators 
will most gladly pay, it will bring 
Rs. 7,600 a year, leaving a clear 
profit of Rs. 2,300 per year which 
is equivalent to- about 16 per 
cent, per annum on the invest¬ 
ment. Over and above this, if 
any water is supplied during the 
winter crop season, which is also 
a certainty, at even half the above 
rate, an additional income of 
Rs. 3,750 may be made. Thus in 
all, about Rs. 6,050 a yea^ can be 
made easily w^ich means about 



According to Engineering, the 
United States Government has in 
hand gigantic projects for the 
reclamation of arid lands. Works 
approved by Mr. Secretary Hitch¬ 
cock will, when completed, fertilise 
1,303,600 acres, at a coSi of 
37,000,000 dols. Since the works 
were undertaken, 54 miles of 
distributing canals as well as 186 
miles of ditches and 147 bridges 
have been constructed, over 
9,350,000 cubic yards of earth 
have been excavated, and- 
miles of tunnel have been driven. 
The Secretary of the Interior has 
placed the works in charge-ol the 
Director of the United States Geo¬ 
logical Survey, who has been 
allowed an expert consulting 
engineer to advise ip all techaic^l' 
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matters. Mr. Secretary Hitchcock 
states that construction work has 
proceeded rapidly and satisfac¬ 
torily, and that particular atten¬ 
tion • has bee# ^ given to those 
localities ^here the largest areas 
of public lands were available for 
recTamation, or where the extreme 
aridity of the climate and the 
character of the soil gave assurance 
t)f ulj;imate success. In the semi- 
arid ^arts of the country, whore 
irrigation is still in an experi¬ 
mental state, and where farmers 
and land-owners are not yet con¬ 
vinced of its benefits, greater 
caution and slower progress have 
been necessary, in order to avoid 
risking- public funds where the 
results would be of questionable 
value. In Navada. irrigation 
works, designed to reclaim 120,000 
acres of land, have been brought 
into operation, and other large 
works are almost ready for use. 

A POSSIBLE INDIAN 
INDUSTRY 

Both inNtjrway and in Switzer¬ 
land, Companies are beirg formed 
for the* manufacture of nitrogen 
from ^he atmosphere, calculations 
showing that with electric power 
generated from waterfalls, nitrates 
can Be put on the market 30 per 
cent, below the prices now ruling 
in Europe, ^he scientific process 


involved is not a trade-secret .and 
it is apparently open to anyone to 
appl}' it. In the tw^ countries 
mentioned, electric power, is cheap, 
as dynamos can l>e put up in 
almost unlimited numbers along 
the rivers and streams, which 
have rapid fall from their sources 
in the hills. If the experiments 
now being made are successful, an 
entirely new industry will spring 
up, and their progress should be 
closely watched in India. In 
Kashmir particularly, electric 
power can be generated at a small 
outlay, and a big scheme is now 
being carried out in connection 
with the new railway. Hereafter, 
perhaps, the manufacture of 
nitrates may come within the 
range of operations in the Jhelum 
Valley. 


IRRIGATION BY WELL¬ 
PUMPING 


Important Note 

In a recently published Bulletin 
No. 54, r^epartment of Agricul¬ 
ture, Madras with the title “Note 
on Irrigation by Pumping from a 
Well at Melrosapuram”, Mr. 
Chatterton gives the detj^ils of 
the amount of water^railAi from 
a well ^ear Chingleput (Madras) 
by means of a centrifugal puinp 
driven by an oil-engine. Tbd, 
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subject is of much economic inter¬ 
est, because it is certain that if 
mechaijiicdj. power can be applied 
to wells in India, the advantage 
over present methods will be very 
great. This account refers to the 
operations during 1903 to 1905 
and shows the quantity of water 
raised per hour, the rate at which 
water percolates into the well, 
the cost per hour while pumping 
and the area irrigated. All per¬ 
sons interested in raising water 
from wells, should study the figures 
given in this Bulletin. 

UTILISING WATER-POWER 
FOR ELECTRICITY 

(a) Mr. Tata’s Scheme 
The Late Mr. J. N. Tata is 
credited, among his other great 
schemes, with originating the 
idea of utilising the water-power 
of the Western Ghauts to generate 
electricity for use in the Bombay 
Mills. According to the Indian 
Textile Mercury, the late Mr. 
Tata’s sons have continued the 
investigations which he initiated, 
with the^esult that a Company 
was formed in England last 
summer, called the Bombay 
Hydro-Electric Syndicate, Limit¬ 
ed, fot'the purpose of completing 
and' veryfying the inves|igations 
. ma^ and for bringing the project 


(6) In Sweden 

Utilizing Rivers.—According to 
a German publication, Sweden is 
planting to use for" electricity 
every ounce of whaler now going 
to waste over her falls /ind in her 
rivers. Engineers are in the hills 
making surveys, ■ and capital is 
getting ready for the call that is 
sure to come just as soon as the 
surveys are completed. The famd 
may be said of Norway, where 
the waters have shorter distances 
to run, but are often of tremend¬ 
ous volume. In Sweden the 
power will be put to work in all 
manner of mills; in Norway in 
the mines--iron and copper. 

(c) Proposed HuunLi-RivER 
Electric Scheme 
A Gigantic Undertaking 

In connexion with the applica¬ 
tion that has been made to the 
Government of Bengal by Messrs. 
Killick, Nixon & Co., and John 
Fleming & Co. of Bombay, for 
license to supply' Electric Energy 
in the Hughli River District of 
Bengal, we have ascertained 
the following interesting parti¬ 
culars :— 

The primary object of (.the 
promoters is to provide‘at low 
rates a supply of electrical ^nergy 
for power users—that is, for driv¬ 
ing machinery, etc.—on the banks 
of the Hughli River in the same 
manner as is now being done by 
Electrical Power Companies In 





almost every industrial district in 
Great Britain. In Lancashire 
some large mills have recently 
been erecteti without a single 
chimriby on tfig premises, the 
whole amount of power being 
supplied by these Companies, e. g., 
Yorkshire Electric Power Supply, 
Lancashire Electric Power Suppjy, 
South Wales Electric Power 
SuppW, County of Durham Elec¬ 
tric Povver Supply, the Lothi- 
ans Electric Power Supply, etc., 
etc. The mills on the Hughli 
River use at present the equiva¬ 
lent of many thousands of horse 
power, and there are ni;iny other 
Works and Facto-ies represent the 
further,targe power consumption. 
It is estimated that in all there is 
at least some 120,000 horse power 
being used at present in the area 
covered by the proposed license. 
A great many of these steam 
plants are now old and it is 
amotTg these and the new mills 
and works to be erected that the 
Licensees look for their lirst 
consumers. The promoters by 
producing on a large scale, will, 
they believe, be able to supply 
energy at rates which will attract 
evei^ class of power user, and it 
may be noted that the maximum 
rates they have scheduled are the 
same as those scheduled in the 
Lancashire Electric^Power Com¬ 
pany’s Act. The Lancashire area, 
Ii|pe the present Hughli area, 
iocludes many teaitUe mills and 


already several thousand horse 
power is being supplied .from the 
Company’s mains for dil^ving mill 
machinery. 

Although they ,do not seek 
authority to distribute a general 
supply of electricity fc»r lighting, 
etc., the Licensees ask authority 
to supply any one who takes 
power from them with electric 
light also when called upon to dp 
so ; and it will be obvious that 
such authority is really essential. 
For example, a factory driven by 
electrical power from the Com- 
p-aiiy’s Mains, would have to be 
supplied with, light as it probably 
would have no longer any steam 
power to generate its own electric 
light. The Licensees have there¬ 
fore adopted in their draft license 
the English Clause relating to 
this. Beyond this they do not, 
in this license, seek authority to 
distribute energy for lighting pur¬ 
poses, But should any local 
a\ithority or Company already 
have, or afterwards obtain a 
license to give a general supply 
for lighting, etc., in any local' 
districts within the present Licen¬ 
sees’ area, -the present Licen^S 
ask authority to supply'any such 
“authorised distributors” with 
eneigy in bulk which would be 
distributed by the local Licensee 
(referred to as the “autlionsed' 
distribueors”) in the sanae manner 
as if they had a generating s^ioM 
of their own. In small 

■■ fc - 
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it is generally found to be much 
cheaper to take such a supply “in 
bulk” fr^m a large Generating 
Station, rather than erect a sepa¬ 
rate small Generating Station, 
with the corresponding result of 
a cheaper (.supply to the public. 
Hence the present Licensees, still 
following the Power Companies’ 
practice at home, ask for authority 
to supply in bulk when called 
upon, but there is no obligation 
on the part of authorised distri¬ 
butor to take such a supply. 
The matter is one of agreement. 

Lastly, the present Licensees 
seek the usual authority to supply 
any energy which they may be 
asked to provide for any tramway, 
railway or dock company for 
electric traction, which they could 
do at a very low rate, but they 
seek no powers in this License to 
build or equip any lines for 
electric traction. The energy will 
be generated by steam power, 
and the supply will at first be 
given from one Generating 
Station. But the full schenfie 
provides for t\Vp Generating 
Stations which would be con¬ 
nected with each other, so as to 
facilitate both transmission and 
working and make a total failure 
of supply practically impossible. 
Transmission lines Vvill be run on 
each ^Mnk of the river so as to 
reach practically every power 
uspr and wherever practicable 
they ,ivyi be lmke<|up so as to 


provide alternative routes for the 
current, thus giving additional 
security for continuity of supply. 
The Licensees have 'already fixed 
the approximate, positioKS for 
their Generating Stations, and 
are at present making further 
enquiries regarding the land there. 
If necessary, they will apply to 
Government later on under the 
Lands Acquisition Act. In the 
whole of this project the Li&nsees 
are being guided by the experi¬ 
ence obtained at home, and they 
only ask for the ordinary powers 
as given to the Electric Power 
Companies at home. 

The area which will be covered 
by the proposed undertaking will 
stretch from Hughli to Budge- 
Budge, its boundaries being co¬ 
terminus with the railways, but 
it excludes the Municipal and 
City areas of Calcutta. There 
will probably be two large gene¬ 
rating stations at a wide distance 
apart, but connected with each 
other, so that in case of accident 
to the one the Mills would still be 
supplied by the other. 


Zl)c fruit ^^ra^e anb 
■Hnbuetr? 

Of all the lieglected soti'rces of 
wealth in India, perhaps there is 
none which requires tompaisitiydly 
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speaking, so little skill and capital 
to develop it as the trade in fruits. 
There are parts of India where 
some of the* best fruits on earth 
grow ^^ild and wjth a little skill 
and culture they could be brought 
to grow in perfection. But here 
agam helplessness and apathy and 
very largely also ignorance which 
is the result of restrictions on 
Wreigji travel, are responsible for 
the almost utter neglect of an al¬ 
most boundless source of national 
wealth. 

Home-staying Indians would 
be surprised to learn that in Eng¬ 
land and all over the Continent 
tinned peaches and spears and 
other frtrits sell at prices which 
would earn 200 per cent, or larger 
profits after paying for freight 
and all other expenses. Tinned 
peaches are prized as a delicacy 
in England. Pine-apples which 
grow wild in some parts of India 
fetch ^ood prices in England, and 
Singapore has set up a profilable 
trade in pines with England. 
Fresh mangoes sell for tw 1 to 
four shillings in Covent Garden 
market; and even bottled man¬ 
goes fetch very handsome prices 
in Bngland. Guava cheese and 
guava jelly though known only 
to retired Anglo-Indians would 
if properly advertised, become a 
paying business with large profits. 
Lemon peel which is generally 
thrpwn away as a useless article 
irj India, is a commercial product 


of considerable value. It only 
wants a little treatm^t with 
sugar to make it yield £oo<i pro¬ 
fits. Bael fruit grows wild in ‘the 
most luxuriant abunciance in many 
parts of India. It would be by 
no means difficult to* set up a 
paying business in candied bael. 
India imports large quantities of 
Lemon Squash and lime juice 
which could all be made locally 
both for home consumption and 
for export. Preserved ginger and 
chowchow and other Chinese 
fruits are as well-known in Eng- 
Innd as in India. And there is no 
reason why India should not have 
share as one of the suppliers of 
the English and Indian markets. 
The Persians have a way of dry- 
ing figs on strings which may be 
introduced into India. Egyptian 
figs and dates form a considerable 
item in the imports of fruit into 
England. And here too India 
might without difficulty obtain a 
share in the supply. 

Side by side with the fruit trade, 
a'trade in preserved and pickled 
vegetables might also be profit¬ 
ably set up. Cold countries are 
dependent on tinned and preserved 
food for their supplies in winter. 
And tinned tomatoes, and pre¬ 
served peas, pickled onions, and 
cabbages and cauli-flowers might 
be shipped in large quantities to 
England. Mango and other ckui- 
nies are also prized as great deli¬ 
cacies in England. 
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None of the articles indicated 
here as, likely investments fora 
smalLcaintal require extraordinary 
skill to work up. A stewpan 
would in most cases be the only 
apparatus required ; and a little 
skill in cooking and tinning air¬ 
tight would supply the rest. But 
young men in India are too gen¬ 
teel for honest manual labour, and 
prefer the poverty of the dis (?) 
“honourable professions” to com¬ 
petence, and affluence won by the 
sweat of their brow.—Lucknow, 
“Advocate.” 

Many species of sweet and 
delicious fruits grow in India. 
The mangoes, apples, pine-apples, 
oranges, and lichis of India 
appeal even to the European taste. 
The export of Indian fruits to 
foreign countries may well prove 
a very remunerative industry in 
the hands of an enterprising man. 
Fresh fruits may easil3f be export¬ 
ed to foreign countries. The 
fresh giapes of Australia, th% 
pine-apples of Singapore and the 
water-berries (paniphal) of China 
are always found in the Calcutta 
Municipal Market. If fresh fruits 
from other countries ^ ma}^ come 
into our Markets, surely we may 
send our fruits to other countries 
as well. Mr. Jamsetjee Tata, 
the Bombay millionaire intended 
to carry on the frpit export trade 
on a big scale. His intentions 
weri however fnetra^^ by his 
i^l^cl/ deaffc. So^ think 


the export of Indian fruits would 
make fruits very costly in India. 
But this is an error. Grapes are 
exported into India -from Kabul, 
still grapes are '.very cheap in 
Kabul. We should b^-ar in mind 
that supply always increases in 
proportion to the demand. 

I. 

THE BANANA “BOOM” 

/ 

There has been something like 
a “boom” of late in the banana 
as a food product. Banana flour, 
the use of which has been vigor¬ 
ously recommended by vegetarian 
enthusiasts, has now been follow'ed 
by “banana coffee.” Thi '4 latest 
imitation of coffee is made of 
dried .Mexican and South Ame¬ 
rican bananas, the process of 
preparation being similar to that 
of the coffee bean. In flavour it 
has little resemblance to goffee, 
and , although its use is being 
promoted in the United States by 
a stock company, no trade effect 
whatever need be anticipated. 


THE BANANA FLOUR 

< 

We suggested “says the, “Sind 
Gazette,” that the banaixa flaur. 
industry might well be taken up 
by the Indians to whom it would 
prove of great value, both as .an 
artiple fot ex|>oft and 
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use in times of scarcity. While 
India sleeps, however, other 
nations act, and we now learn 
tjiat it is intended to start two 
establfshments fta the Gulf Coast 
of Mexicct for the purpose of 
converting 'the banana into flour 
and shipping the* product to the 
United States. It is believed thiU 
the new industry vvill prove very 
profitable. 

Process of Manufactitre 

Plantain, before it is ripe but 
when ful^ mature, is peeled off 
and cut into slices, thoroughly 
washed, and then allowed to dry in 
the sun. When perfectly dried it is 
pounded'in pestle and mortar and 
there is beautiful flour which 
can be made into roti just in the 
same way as with wheat-flour 
only. It is more tasteful, more 
nutritious too, than the latter. 
Banana,-flour is much in use in 
America, and there is no reason 
why it should not be as popular 
in India. 

Its Importance as* food and 

MODE OF USE , 

Referring to the West Indies, 
the *Colf>nizer” in its issue of 
January, 1906, states that remark¬ 
able strides are being made by 
systematic attention to agriculture, 
in the culture of tropical product!;, 
and the development of new ones : 
and- that thij advance is due 
largely to the initiative and splen¬ 


did work done by the Imperial 
Department of Agric^ture in 
those islands, and by the \yest 
India Committee in England. The 
writer of the article goes on to 
mention one important industry 
which is entirely of today—Ba- 
naine’—a product of Jamaica. 

■‘Bananine” is a flour-product 
derived from the banana. The 
natives of Central Africa manu¬ 
facture a crude flour from this 
fruit; and speaking of this,— 
late Sir H. M. Stanley said, that 
“If onl> its virtues were publicly 
known, it would be largely con¬ 
sumed in Europe, especially by 
infants, persons of delicate diges¬ 
tion, dyspeptics, and those suffer¬ 
ing from temporary derangement 
of the stomach.” 

The flour now' placed upon the 
market under the name ‘Bananine,’ 
is made in British factories from the 
British Colonial product, and is far 
superior in quality to the native- 
made product, and posse.sses a 
higher value as food than even 
befef, containing, as it does, as 
high a percentage of proteids, 
whilst its caloric or energy-value 
is almost four-times as great. 

“It is from this product,”—says 
the Colonizer—“that is derived 
now well-known “Bananine”- 
bread—the result of practiaaj and 
scientific experiments carried over 
aMTonsiderable period—possessing 
all the qualities of a perfect food, 
combined with pleasant appear-ii 
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ance and flavour. The nutritive 
property \o{ “Bananine”-bread is 
that. It IS very easily assimrlatecl 
and is certainly appreciated by 
those suffering from dyspepsia and 
other forms of digestive disorders. 
It appears as palatable and di¬ 
gestible when freshly' baked, as 
when several days old, nor does 
it become dry evep after keeping. 
It is certainly not a luxury, but an 
everyday article of food, as it is 
sold at a price within the reach of 
all, and has a pleasant flavour 
similar to that of the best whole¬ 
meal bread.” 

Now, this is a subject to which 
the Director of Agriculture, Bengal, 
should turn his attention. A 
special officer should be deputed to 
collect all the available informa¬ 
tion on the subject, and the result 
should be published in a mono¬ 
graph. The Banana, or plantain, 
is so largely grown in Bengal, that 
there are prospects of an important 
industry being establ ished. Ban.ana- 
flour, it may be stated, is made 
from the unripe fruit of the plan¬ 
tain, of which there are several 
species and varieties cultivated all 
over Bengal.— Indian Planting 
AND Gardening. 


PLANTAIN AS AN ARTICLE 
OF COMMERCE 


Banana is cxfiorted on an 
extensive scale from tlfe Jamaica 
and Canaries Islands, and Cqsta- 
Rica to England. The weekly 
imports of bunches from different 
parts of the world can be counted 
by lacs, at the present day,^;while 
they were only a few thousands 
formerly. The demand is ever¬ 
growing, but the price fetched 
shows no tendency to> decline. 

India is the home of most delici¬ 
ous varieties of plantain which 
are sure to be made much of in 
England, if only they could be 
regularly supplied. 

Now-a-days, fruit-carrying steam¬ 
ers are being provided with 
refrigerating-machines, which keep 
the air cool and delay fermen¬ 
tation of the fruits. 

Messrs. Davidson & Co., the 
Engineering firm of Calcutta, have 
got a contrivance for evenly 
distributing breeze, called the 
“Sirocco Fan”. Recently a few 
steamers have been specially fitted 
up with Refrigerating Machines 
and these “Sirocco Fang” fdr the 
tran.sport of banana from the West 
Indies to England. ' 

There seems to be a grgat field 
for Indian fruits—a most tempting 
variety that they are—in the Lon¬ 
don market. All tl^at is needed 
is a- little enterprise and aotne 
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capital, both of which are not 
wanting ip the country. 

Its Sources and Natvre 

Tht world ^pts its supply of 
bananas cjiiefly from three sour¬ 
ces :— 

it From ^the "Canary Islands. 
These are the smallest, and by 
some considered the sweetest and 
best.. They come packed in crates, 
first Being wrapped in cotton wool 
and afterwards packed with straw. 
The packing not only shields 
them from bruises, but helps to 
ripen them. 

II. Then come the Jamaica ban¬ 
anas—larger and finer in appear¬ 
ance. ^ • 

III. And then, the Costa Rican, 
from Port Limon, the largest of 
all—the largest bunches and the 
largest fruit, but not equal in 
flavour to the others. - 

The two'last-named come with¬ 
out a.ny packing. They are reared 
up on their stems in the ttessel’s 
hold in group of a couple of hundred 
bunches, with a slight partition, 
and another couple of hundred, 
and so on, with another tier on 
the top of them, and with 
pro^rision for circulating a current 
of cold* air through them in the 
sumn^er months, to keep them 
from ripening too fast. 

There is no Banana Tree 

They are all gathered green, 
Ijut should *be full-grown when 


cut. They are never allowed to 
ripen in the field even w^n inten¬ 
ded for home use, bemuse' they 
cannot much be handled when 
ripe, owing to the. great weight 
of the bunches; and, moreover, 
the rats, bats, and birds would 
make sad havoc of them if left to 
ripen. 

The banana plant is not, proper¬ 
ly speaking, a tree at all. It has no 
woody fibre. It is a large, green, 
fleshy plant, with big leaves six 
or eight feet long, and sometimes 
two feet broad. 

It grows to a height of ten to 
fourteen feet, or even more, accord¬ 
ing to the variety of plant and 
the soil and climate. 

Each tree produces one bunch 
of fruit only, which is really the 
terminal biid of the plant just like 
an ear of wheat or barley. It has 
no branches ; and when the fruit 
IS ready, in twelve or fifteen 
months from the date of planting, 
the tree is cut down and done 
with. 

'An All-T he-Year-Round Fruit 

But while it is growing up and 
muturing its fruit, it is at the same 
time sending up from its roots 
other young plants or suckers— 
perhaps eight or nine in number. 

Each of the.se will produce its 
own bunch ui turn, some pf them 
in a couple of months after the 
parent plant; and there will thus 
be a regular succession of fruitr 
Many of these suckers have td be 
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dug up and planted elsewhere, 
or they would be too thick on the 
ground. V 

And there is this peculiarity 
about the bapana, that you can 
plant it at any season, and the fruit 
ripens all the year round. When 
once a banana-field has been 
planted out, all that is necessary 
to be done is to keep it clear of 
weeds, and keep thinning out the 
multiplying suckers. >. 

The bananas are planted usually 
about 14 feet apart, but they soon 
fill up the intervening space; 
only, it is well to keep the cons¬ 
tantly spreading suckers as much 
as possible in lines, so as to allow 
of ventilation and free passage in 
and out among them. 

Sometimes coffee, cocoa, kola, 
oranges, or even pine-apples are 
planted in the interspaces between 
banana plants. In such cases the 
thinning-out process must be 
carried out rigorously. 


CoNTiNUKi) Cultivation run 
SIXTY YEARS 

The old plants, 'having borne 
their fruit, are cut up in chunks 
and left to decay and form manure. 
And, until recently, this was the 
only manure ever applied, for the 
soil is naturally very rich. I have 
person^llv known a field under a 
crop of bananas for thirty years, 
and have known that, for more 
than thirty years before. that, it 
wu a banana field, and . that it 


never received any dressing of 
manure. But, in this case it had 
frequent slight renewal of surface 
soil, by the washings from some 
broken-land abov^, in the< rainy 
seasons. 

It will be gathered /.rom these 
remarks that, , the ^ cultivation 
of the banana is a very easy 
matter. And that a correct im¬ 
pression is almost all the old^sugar 
estates of Jamaica have' been 
converted into banana plantations. 

Many afresh woodland has been 
brought into cultivation for the 
purpose, and large areas that thirty 
years ago were almost sandy 
wastes, in the summer months, by 
means of irrigation works, have 
been converted into magnificent 
plantations bearing fruit all the 
year round. 

The Origin and Development 
OF THE Trace 

I have seen the development of 
the banana-trade from its com¬ 
mencement. It was in the seven¬ 
ties that a certain Captain Baker, 
captain of a small coasting schoon¬ 
er, trading between Philadelphia 
and Jamaica, began^to take over 
a few bunches for his frksnds. 

t 

They liked them, wanted more; 
the taste spread and the d^ntand 
increased, till, by-and-by,.‘he had 
to carry bananas alone, taking 
flour, rice, and salt-fish back 
in return. Then he got a few 
friends around him and put on a 
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small steamer, then another, and 
yet another, and he began to take 
them to other ports—Boston and 
New York-i-and a company was 
formt^l called 'the ‘Boston Fruit 
Company’. Then they began to 
purchase And lease large estates, 
and thus they \yent on until they 
had thousands and thousands of 
acres under cultivation. 

• .Meanwhile other enterprising 
indivkluals started the business, 
and the' negro-settlers and big 
property-owners, whose sugar- 
estates were going to ruin through 
the bounty-system, embarked in 
it, and others went to Central 
America, where land could be had 
for the. asking, and began the 
cultivation there, until now, large 
fleets of steamers are engaged 
throughout the year in carrying 
bananas to meet the insatiable 
demand in America. 

Still, little had been done to 
creaje a demand for the fruit m 
England. I remember, m. t88i, 
buying four small banaiias in 
Bradford for a shilling; but the 
fruit began to win its w ly into 
favour, the Canary Island.s rnpply- 
ing almost the entire demand. 

Supply of 20,000 Bunches a , 

Fortnight to England 

.1 

In ^he closing years of the last 
century, however, an effort was 
made to open up the trade with 
P^ngland. The Government offer¬ 
ed a subsidy for ten years to any 


shipping company that would 
build suitable steamers for the 
trade and inaugurate a,^iregt-line 
to run fortnightly and complete 
the voyage in thirteen days. 

■No company seemed very eager 
to comply u ith the conditions, for 
it meant sacrificing all chance of 
trade with the other islands on 
the way; but, at length. Elder, 
Dempster and Co., of which firm 
Mr. .Alfred Jones, now Sir Alfred, 
was the leading-spirit and almost 
the embodiment, took the matter 
up and entered into contract with 
two Governments-—Jamaica and 
till English tiovernment—with 
what result, we know. The sub¬ 
sidy is £40,000 per annum, paid 
in equal proportions by the two 
(lovernments. 

The company has tj purchase 
out 20,000 bunches for each 
fortnightly steamer and to carry 
for private persons besides. It 
was L'lidoubtedly a risk, but it 
has been successful. They do a 
considerable passenger and tourist 
•traffic, and have taken over some 
large hotels for the accommoda¬ 
tion of the increasing number of 
tourists. Besides fulfilling their 
contract as to the purchase of 
20,000 bunches a fortnight, they 
have put on an intermediate 
steamer, and also, iii conjunction 
with Elder and Fyffe^hs^ enter¬ 
ed into the Central American 
trade, bringing immen^ cargoes 
to Bristol and Manchester, and 
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placing the wonderful and most 
dutritioiK fruit, now within reach 
of tha ver^' poorest in the land. 

CHINESE BREAD-FRUIT 

It has been said by persons 
living in China that, all things 
considered, the pomelo or Chinese 
bread-fruit, is the finest fruit in 
the Far East. It combines the 
good points of the orange, with 
the good points of the grape-fruit. 
It is more easily handled than the 
orange, and in general description, 
it may be known as a cross bet¬ 
ween the orange and the grape¬ 
fruit, but it is probable that, if not 
the original citrus fruit, it is older 
than either the orange or grape¬ 
fruit. Apparently, it has been 
cultivated in China for at least 
two thousand years. It requires 
ordinarily only three years to 
grow the tree, from seed to bearing 
period, although, of course, 'the 
first year’s crop will be very small, 
and commercially it will pay to 
hold back the bearing period for 
at least a year. The United 
States Consul at Hangchow says 
that its bearing period, with 
ordinary Chinese care, probably 
ranges frons twenty to twenty-five 
years. The tree apparently grows 
in any kind of ground,—good soil 
of course producing mpre and 
' fttait tjiari pocfif soil>— bu^ 


the habits of tbe tree require no 
particular soil or soil conditions. 
The best pomeloes are grown in 
the lower portions' of Fukien 
Province, and th* upper portion 
of Kwantung Province. The best' 
pomeloes of the world are said 
to come from a .’ittle^'valley hear 
Chang Chew, a large Chinese citj 
in the interior from Amoy, which 
has not yet been opened to foreign 
trade the village in this 'valley 
named Po Nan, being the centre 
of the trade in five pomeloes. The 
pomeloes grown there are of ex¬ 
ceptionally fine flavour and size, 
and of splendid and showy appear¬ 
ance ; they fetch high prices. So 
famous are the pomeloer grown 
there, that each year a special 
tribute of Po Nan pomeloes are 
sent to the Emperor at Peking. 
The summers in this valley are 
rather hot and damp, while in the 
winter, there are a good many 
frosts. The temperature will often 
go i^elow 28 deg., Fahrenheit, 
and has been known to go as 
low as 25 deg. The pomelo 
is grown far in the interior of 
China, having been reported as 
common by travellers in even the 
drier portions of Szchuan Province. 
The Chinese say that' a good 
sized tree will ordinarily produce 
from six hundred to seven hundred 
pomeloes, and, when it is conr 
sidered that many pomel'oes will 
run as large as seven or ' eight 
inches in diameter ahid ev^ larger,, 
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it will be appreciated that such 
a tree is bearing a considerable 
load. The fruit is more oval than 
round. The Itruc+ure and covering 
also &.re pracl«<;ally like those of 
the grapeirfruit, except that the 
skin and citch-padding may be 
somewhat ^ickeY on the average, 
and the small globules of juice and 
fibre or “meat” are more perfectly 
sepasated. Each section of the fruit 
contains a large number of seeds, 
but the seeds are close together 
on the inner edge of the section of 
the fruit, and are easily separated 
from the edible portion without 
breaking into the juice cells. The 
Chinese pick their pomeloes, as 
they do all their fruit, too green 
to get the best results, and often 
the qu.ality of the fruit is poor, 
simply because it has not been 
allowed to properly ripen. This 
premature gathering of fruit pro¬ 
bably also interferes with the 
mairttenance of the highest equali¬ 
ty of their seedling trees. Many of 
the producers practice gralting 
from trees of unusual merit, but 
the general rule is to grow tiees 
from the seeds. Early picking 
also prevents^ the fruit from keep- 
in^as long as it otherwise would, 
but, in spite of green picking, the 
fruit yill keep for months. The 
Chinese have no particular means 

of caring for their crop. The pome- 

*• 

loes are huddled in bags and receive 
bi^t little care. Their keeping 
qualitiieis naturally could be greatly 


increased by more careful hand¬ 
ling. As it is, they are shipped in 
bags all over China rftd Japan 
and to the East Indies, and, in 
spite of rough usage, and more or 
less bruising, they keep indefinitely, 
apparently lasting until the 
demand for them has exhausted the 
supply.— Journal of the Society 
OF Arts. 

THE FAMOUS SYLHET 
- ORANGE* 


friy Ml. B. C. Basu, M.R.A.C., Assistant, 
Director of Land Records of Agricul¬ 
ture, Assam] 

The chief centre of orange 
cultivation in the Khasi Hills is 
a narrow strip of country along 
the foot of the hills bordering on 
the Sylhet District. Orange trees 
are common enough in other 
parts of the District, and are 
found at Shillong at the elevation 
of 5,000 feet. At high elevations, 
the tree does not thrive so well 
as in the hot steamy climate of 
the lower hills ; it takes a longer 
time to come into bearing, and 
the fruit is of inferior quality. 
The total extent of the country 
in the Khasi Hills, in which or¬ 
anges can 1)e profitably grown, 
may cover an area of dbout one 
hundred square miles, certatply 

• For other articles on orange v«fe 
100—105 ante. 
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not more. A large proportion of 
this areas is uncultivable. ft is 
upon this^ small area that the 
greater part of Bengal and Assam 
depends for its supply of the or¬ 
ange fruit. The fact gives to its 
Khasia inhabitants a virtual 
monopoly of orange cultivation 
for the Bengal market. Although 
grown in the Khasi Hills, the 
Khasia orange is known to the 
outside world as the Sylhet or¬ 
ange, just as the Khasia-lime is 
known in Bengal as the Sylhet- 
lime. The misnomer owes its 
origin to the fact that the exter¬ 
nal trade in the Khasia orange 
is in the hands of Sylhet-traders, 
who have their head-quarters at 
Chhatak, an important trade-mart, 
through which a great part of the 
produce of the Khasi Hills is 
exported to Bengal. 

The orange country in the 
Khasi Hills is rich in agricultural 
produce. Besides the orange, 
several valuable products, such 
as the betel-nut, betel-leaf aiid 
the bay-leaf (Tezpnl) are largely- 
grown, and are imprxrtant sources 
of income to the people. Black- 
pepper is also grown to a limited 
extent, and'within recent years, 
:he people have taken to growing 
toffee and arrowroot, though the 
tultivatjori ®f these has not yet 
oassed t^^e .experimental stage. 
3 ne wonders why the country is 
10 fertile. The hill-sides are 
Mjyered with boyld^rs and pebbles. 


and shew very little soil on the 
surface. But the boulders and 
pebbles serve to hold up what soil 
there is ; indeed if it were not for 
these broken rockst very liftle of 
the soil would be left or the hill¬ 
sides, the country bein^ exposed 
to a rain-fall, not far/removed in 
intensity from that of Cherrapunji 
itself. 

The orange is said to do . best 
on limestone-soil. The fruit grown 
at Tyrna, where the soil rests 
on limestone, is reported to be 
the best grown in the District. 
The bulk of the crop is, however, 
grown on soils derived from silice¬ 
ous rocks containing very little 
lime. Dr. Bonavia in hit, book 
on the oranges, limes and lemons 
of India, quotes the analysis of a 
sample of soil from a Khasi orange 
garden, which gave only '19 per 
cent, of lime. 

The Kh,asias know only one 
variety of orange. There is nfuch 
difference in respect of quality 
between the fruit of individual 
trees, hut this is not perpetuated, 
the invariable custom being to 
propagate trees from seed, a 
method which cannot, he counted 
upon for reproducing the character 
of the individual. The fruits of 
some trees have thick rind ; in 
others, the .skin is thinner, and the* 
pulp more succulent. The latter 
are of course, the better of the 
two, but they do not bear handling 
and transnort so wiell, and con- 
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sequently, seldom find their way 
to Calcutta and other distant 
markets. 

Orange ^rees are invariably 
raised*- from s%«d in the Khasi 
Hills. Th? Khasia orange grower 
has not yell learnt the art of graft¬ 
ing. Prop^atio'n by means of 
cuttings is not unknown, but it 
is rarely practised. Some care 
is exercised in the matter of select¬ 
ing the sped. The seed-fruits are 
taken from trees selected for their 
good quality. They are plucked 
when fully ripe. After being 
pressed out of the pulp, the seeds 
are tested by immersion in water ; 
those which sink arc taken and 
those .which float are thrown 
away as unsound. The selected 
seeds are thoroughly washed and 
dried in the sun for two or three 
days. The seed must be sown a 
short time after it has been 
gathered. December and January 
are the usual months for sowing 
the seed. A temporary platform 
is prepared with bamboo about 
four feet from the ground, and on 
it is placed a layer of finely 
powdered soil, four to six inches 
thick. 

TRe s,fed is dibbled in thinly, 
and kept covered with plantain 
leaves during the heat of the day. 
The soH is moistened with. water 
every evening till the seeds ger¬ 
minate, a matter of a fortnight 
to.'three wegks at the longest. 
The seedlings remain on the plat- 

n' 


form till the following May or 
June, when they are ^nsferred 
to a nursery. The nurse'ry is 
prepared in a comer of a planta¬ 
tion, a shady spot being selected 
for the purpose. The seedlings 
are planted out about nine inches 
apart. The plants receive no 
attention in the nursery except an 
occasional weeding. Here they 
remain for two or three years, 
sometimes longer, until the time 
comes for removing them to their 
permanent quarters. In the Khasi 
Hills, and in Assam generally, 
seedling oranges are seldom found 
to deteriorate in quality. They 
generally come true to seed, 
though no doubt, individual pecu¬ 
liarities are lost. Cases of deteri¬ 
oration due, I believe, to rever¬ 
sion are, however, not unknown. 

A Khasia orange garden is sel¬ 
dom composed exclusively of 
orange-trees. They are always 
mixed more or less with other 
trees, e. g., betel-nut, jack and 
bjiy-leaf trees. 

•The usual procedure which the 
Khasias follow in preparing a 
plantation is as follows :—Early 
in the cold ’weather the forest is 
cut down, only a few of the largest 
trees being left standing. These 
are shorn of a^l spreading branches 
so as to minimize the shadi;^ The 
cut wood is allowed ’to dry for 
a few weeks and then burnt. The 
burning kills everything at the 
time, except the trees that ^ 
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left standing. But in March, as 
soon as \ome rain has fallen, grass 
and other deep-rooted weeds shoot 
up, and are dug out. Nothing 
more is required to prepare the 
ground for receiving the plants. 
The land receives no cultivation 
whatever; in fact, the rocky 
nature of the ground makes any 
kind of cultivation impossible, 
and there is danger, if the soil, 
is loosened, of being washed away 
by the torrential rainfall to which 
the hill-sides are exposed. The 
usual plan is first to plant out 
the clearing with plantain trees. 
These are planted in March, and 
begin to bear in fifteen to eighteen 
months after planting. The plan¬ 
tain clumps are allowed to remain 
on the ground for three years, 
at the end of which they cease 
to be productive and are dug 
out. 

In the meantime, orange and 
useful trees are planted at intervals 
among the plantain trees. Before 
the time for removing the latter 
arrives, the other trees will estab¬ 
lish themselves arid cease to be 
in need of shade. The only treat¬ 
ment that the grouiid receives 
after it has been planted out is 
occasional weeding. Ordinarily, 
there are two cleapings during 
the ohe taking place in May 
after the spring rains which bring 
on a thick growth of weeds, and 
tlte other ih October at ;the close 
t'^l^^e.rcliiay. season, > ' ' 


The aspect of the land is a 
matter of some moment to an 
orange garden. A garden with a 
northern aspect is shaded from 
the sun for a g'^cat part of the 
da}'. On such land, the fruits 
ripen late, remain lorjger on the 
trees, and are not '(o sweet as 
those of a garden facing south 
which receives the full sunshine. 
Late ripening is rather an advan-' 
tage in point of the price obtained 
for the fruits. As a matter of fact, 
the aspect of the land is seldom 
considered in making an orange 
garden. The area of land in 
which oranges can be planted is 
limited, and the cultivators have 
to put up with whatever 'and is 
available, so long as the soil is 
not unsuitable. Places, where the 
soil is excessively sandy are, of 
course, shunned. 

Orange seedlings are ordinarily 
transplanted when two or three 
years old. The time for trans¬ 
planting is May and June. Holes 
are dug at suitable intervals with 
a crowbar, or a thick pointed 
stick, and the plants are placed 
in them in a slanting position. 
No manure is used' at the time 
of transplanting as any cither 
stage of growth. 

No fixed distance is observed 
in planting the trees, the -ground 
being so uneven and full pf rocks 
that planting at regular intervals 
is out of the questicyj. GeneraJly 
speaking;, otange-tpeti^ 
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about lo feet apart, but are often 
planted closer. 

By the end of the rains, a num¬ 
ber of leatfing shoots will have 
grown from thft Base of the plant. 
These are more vigorous and grow 
faster thaA the old stem which 
remains mc^e or’less stunted, and 
often dies down altogether. .At 
the end of two or three years, the 
parent stem is pruned off, and one 
or two .of the most promising 
shoots are preserved, the rest being 
cut off. The tree throws out a 
number of main branches a short 
distance above the ground. These 
ascend at an acute angle to the 
axis of the tree, and as they grow 
up alraost vertically, they give to 
the tree a compact pyramidal 
shape, not unlike that of an Eng¬ 
lish pear tree. The tree receives 
no further pruning till it comes 
into bearing. At the time of 
plucking the fruits, all dead and 
unproductive wood is removed, 
and the twigs, where they appear 
too thick, are thinned out to ad¬ 
mit light into the heart ol the 
tree. Mosses and parasitic-growths 
are also removed at 'the same 
time. 

O^an^e trees begin to bear in 
eight to ten years from the time 
of sowing the seed. In unfavour¬ 
able lecalities, twelve years, or 
even longer time, may elapse 
before the tree yields its first fruits. 
Tbe life of asj orange tree is very 
unceitaio, owing , nminly to the 


ravages of the borer insect, which 
destroys a large number/f plants 
annually, and necessitates vacan¬ 
cies being filled up constantly. 

Among the insect^^pests to which 
the orange tree is liable, the borer 
is the most destructive. This 
in.sect has not yet been identified, 
but it is believed to be the grub 
of a beetle. When a borer is at 
work, a little sawdust-like powder 
is found at the root of the tree, 
some of it sticking to the mouth 
of the hole, through which the 
grub entered. At this stage the 
insect could be easily destroyed 
by pushing a wire up the bore 
till the grub is reached. 

Monkeys, squirrels and parrots 
are great pests of the orange 
fruit. The villagers combine to 
drive out the monkeys when they 
appear, and they are often shot. 
Squirrels and birds are combated 
with pellet bows, and various 
devices for scaring them. Crows 
too, destroy a lot of fruits, but, be 
it said to their credit that, they 
rsBver touch a fruit so long as its 
skin is intact and not until it has 
been eaten into by a parrot or 
some other‘animal. Heavy ram 
in April when the trees are in 
blossom, is very injurious. Much 
damage is rjlso caused at times 
by hail-storms destibyiijg the 
blossoms and young fnlits. 

The orange season commences 
in November, and closes in March. 
The cjyjort'trade ShKeift. 
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orange is in the hands of the 
Bengali''Ltraders, who are mostly 
men of the Sylhet District. Dur¬ 
ing the season, these men come 
up with their"boats to the various 
weekly markets lying at the foot 
of the hills and buy up the oranges 
for cash. The practice of selling 
crops in advance, unhappily so 
common among the Bengali ryots 
of the adjacent plains, is unknown 
among the Khasias. The usual 
wholesale price of oranges varies 
from Rs. 10 to 20 per “hundred”, 
which is equivalent to about 2,300 
fruits. Last year’s short-crop sent 
prices up as high as Rs. 45 per 
“hundred”. The fruits intended for 
export to Bengal are taken down to 
Chhatak, where the bulk is bought 
up by wholesale merchants, who 
ship them to Calcutta and Eastern 
Bengal. 

Khasia oranges can be pre¬ 
served in good condition for many 
months by placing them on a 
bamboo trellis suspended from the 
roof of the house. The fruits 
must be sound, fully ripe and very 
carefully plucked, so as not to be 
bruised or injured in any way. 

“ They are placed thfnly on the 
trellis, no two fruits being al¬ 
lowed to touch each other. From 
time to time, the ^uits are ex- 
ainin^(h<raild those which appear 
unsound afe thrown away. Treat¬ 
ed in this manner,, the fruits re¬ 
main good for many months, 
ijigpst till tJie next ^rangfe season 


comes round. The skin looks 
dry, but the pulp remains juicy 
and sweet; in fact, it gains in 
sweetness by the keeping. The 
practice of preserving oranges in 
this way, though simple, is by no 
means general among jhe Khasia 
orange-growers, and/r very few 
preserved oranges are offered for 
sale. 


GRAPE-GROWING IN 
MYSORE 

Grape-growing and raisin-niak- 
ing—the raisin is simply a dried- 
grape—has never been attempted 
in India with any great seriousness. 
In India, labour is perhaps ten 
times cheaper than in Spain or 
Italy, and if a good article can be 
produced on the spot, the duty and 
freight will be saved, to say nothing 
of the labour employed. A gentle¬ 
man is now in Bangalore, who 
has had very great experience of 
the grape and raisin industries, 
who has read papers on the subject 
and been the subject of leading 
articles in leading papers in other 
parts of the world, and who* has 
also travelled throughout India 
and visited Aurungabad, Dowlata- 
bad, Poona, Nassik and other 
places known as grape-growing 
centres on a small scale. His 
confident opinion, ^fter- careful 
study of the seasons, is that th# < 
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climate of Bangalore is infinitely 
more favourable for grape-growing 
than any of the other places men¬ 
tioned above, and to prove this 
fact, ’.he has ,'already had some 
7,000 or 8,000 grape-vines of 
twenty different varieties, planted 
in a nursery in Bangalore and on 
the Nilgiris. These vines have been 
inspected by many people, includ¬ 
ing officials of the State of Mysore 
Mr. \\ P. Madhava Rao, C.I.E., 
the Dewan, who is ever ready to 
encourage enterprise and energy, 
or hopeful schemes of any kind, 
has promised his earnest and 
utmost support to the undertaking. 
Mr. Madhava Rao has been so 
favourably impressed with the 
projected industry, that he has 
practically offered the expert a 
free-hand in the selection of land 
for grape-growing, and the locality 
has already been fixed upon. The 
thing must not be looked upon 
at sAI in the light of an experi¬ 
ment : given land with s&itable 
soil, and water at a suitable 
depth, success is believed to be a 
certainty. Well backed up, the 
scheme should develop into a 
flourishing ijpdustry. 


A , correspondent writes to a 
Madnas paper:— 

The result of the experiments 
with grape farming at Bangalore 
be watched with interest, but 
if there is as much in the industry 


as is believed, it is surprising that 
it has not been develop^ before 
this. Far-seeing planted ase con¬ 
stantly putting down a few'fruit 
trees on their estate?, and I have 
known of a good many attempts 
being made to grow grapes ; but 
never, I must admit, with any 
great success. Of course, that does 
not mean that vines will not do 
in Bangalore, for the climate there 
is very different from that of most 
tea and coffee estates. In Spain, 
at any rate, they make them pay 
remarkably well. Mr. Consul 
Haggard, in a recent Report on 
the trade of Malaga, refers to the 
export-trade in grapes for the 
Brit^h and American market. On 
a hectare of land, equal to 
about 2-2 acres, he says, 300 vines 
are planted out in rows at a dis¬ 
tance from each other of from ig 
to 20 feet. The total charges, 
including £17 4s. ^d. for wages, 
£58 los. for oak barrels, £17 fis. 
8d. for cutting, cleaning, packing, 
and so on, £6 is. ^d. for carriage 
jto port and shipment of the bar¬ 
rels, and the Government-tax ort 
land, £10, amount to £125 I 2 S., 
and the net value of the produce 
to £316 3s. 4^.; which leaves a 
net profit of £190 iis. ^d. upon 
the 2I acres. 
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VALUE OF FRUIT-DIET 

Medical experts are of opinion 
that there is hardly any disease 
which is not beneficially affected 
by fruit-diet. In Malaria, grapes ; 
in nervous debility, nuts ; in can¬ 
cer, oranges; in diseases of the 
lungs, “water-plants ; in impurity 
of blood, tomatoes are believed 
to be particularly efficacious. The 
Brazilian nuts act as a tonic to 
many. Apples, on account of its 
richness in phosphorus, strengthen 
brain-power and the nerves. Pine¬ 
apple increases digestive power and 
relieves throat complaints. Or¬ 
anges act beneficially on the liver, 
while lettuce and lime-juice cure 
jaundice. 


FRUIT-TRADE WITH 
FOREIGN COUNTRIES 

Important Practical Hints 

In the fruit industry (particular^ 
ly, orange-industry of the West 
Indies) a stage of development has 
been attained, when it it no longer 
sufficient to consider the quality 
of fruit alone. In the markets of 
both America anc^ England, 
definiteA^de customs Ijave arisen, 
whiqh iFis pecessary to take into 
consideration before competition 
in their markets if attempted. 
Thiji^,. ii -lias, -.bisiopai^' .not, only 


advisable, but essential to pack 
fruit in standard boxes by 

12^' by 27" (outside-measure) with 
a single median partition; each 
fruit should be vyiupped carefully 
in white tissue-paper, after close 
examination of the /^individual 
fruits to discard any, /n the least 
degree blemished. The fruit 
should, by the same examination, 
be carefully graded, and .each 
grade should then be paclced in 
layers and the number and grade 
marked outside each case. Too 
much care cannot be devoted to 
producing uniformity. 

Such are the controlling factors 
as set forward by Mr. H. Hesheth 
Bell, C.M.G., Administrafor of 
Dominica, in a paper on the 
cultivation of orange in Dominica, 
recently printed by the Imperial 
Department of Agriculture for the 
West Indies. 

INDIAN POTATOES FOR 
LONDON® 

A Lucrative Business 

It is known to only a few t^at, 
India can grow ‘new-potat< 5 es’ and 
land them in Covent Garden 
Market, London, in the months 
of February and March, to be sold 
at from 2d. to 6 d. a ib. and re¬ 
tailed again in the West End 

-^---i - --- U- 

» FtdiS also p.p. 
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shops as a delicacy at is. a B). 
The experiment was carried out 
a few years ago at Dalsing Sarai 
for a.couple’of years, several tons 
beipg”: shipped* from Calcutta to 
London with success, but the 
enterprise Vas abandoned not from 
any failura in the packing, ship¬ 
ping or sale in London, but en¬ 
tirely from the fact that the lands 
at Dalsing Sarai were unsuited 
to the growth of potatoes which 
were overcome by disease and 
gave an unprofitable return per 
acre. In many parts of India, the 
soil is well adapted to the growth 
of potatoes, and where this is the 
case, disease can be easily checked, 
and 3, ‘trial of the experiment 
is strongly recommended. The 
potato selected should be an earl}' 
kind, such as the Jersey potato 
or Myatt’s Ashleaf. Very satis¬ 
factory results were also obtained 
from , the Naini Tal ‘Magnum 
Bonum,’ but, this being a late 
variety, it could not reach London 
before March, when the price be¬ 
gan to sink. Planting should be 
done as early as possible in Octo¬ 
ber, so that the potatoes may be 
lifted in January and delivered 
in Eonc^on in February and March, 
before the supplies from Jersey and 
the Canary Islands begin to flow 
in. Tile seed should be of the best 
sort apd should be procured from 
England or better from Australia, 
wjtere potatt^-disease is less preva¬ 
lent, Tiw land «lKmId, of course, be 


* 

heavily manured, oil-cake being 
excellent for this ' purple. The 
potatoes on being lifted Should 
be very carefully handled, dried 
for a few hours in "the sun, and 
each potato wiped with a piece 
of chamois-leather. They are 
then sorted into two grades, 
packed in neat boxes 15" by 15" 
by 6" to hold 28 lbs. and lined 
with paper. These boxes were 
shipped from Calcutta by a City 
Liner and delivered in London 
in 26 days. The potatoes arrived 
in pel feet condition, and were 
sold for 2d. a lb. wholesale. The 
average cost of sending the pota¬ 
toes to England was £6 per ton 
or two-thirds of a penny per B). 
Should any further information be 
required, it can be obtained on 
application to the Director, Agri¬ 
cultural Research Institute, Pusa, 
Bengal.—(B. C.) 


SUGAR-CANE AND 
MANURES'^ 


Important Expert-Opinion 

The following is culled from an 
article on ‘.‘Manuring sugar-cane” 
contributed to the Agricultural 
Journal of India (Pusa) by Mr. 
J. \V. Leather, the Agricultural 
Chemist to the Goveqim^nt of 
India:— . 4 f 

“The value of the sugar-cane 
crop depends on three factors, 

____— ...lyjlli I.. 

• Articles on Suf a*, 



C 200 ] 


namely,—(«) the weight of cane, (it) 
the proportion of juice expressible 
by a mill, and {in) the quality of 
the juice. The quality of the result¬ 
ing gur ,will‘ depend very largely 
on the third of these factors. An 
ideal crop of cane is one that 
fulfils the three conditions—great 
weight of cane; high yields of 
juice, about 70 parts or more of 
juice per 100 of cane; and juice 
containing a high proportion (16 
per cent, or more) of cane-sugar, 
but very little ('5 per cent, or less) 
of glucose. It is, however, well 
known that the juice of cane may 
suffer from several causes. Thus, 
for instance, if the harvested crop 
be not mature, the juice will con¬ 
tain a high proportion of glucose ; 
if the crop becomes “lodged” 

(broken-down) through stormy 
weather, the effects on the juice 
are similar. Excessive manure 
again, has the effect of raising the 
percentage glucose. 

The agriculturist naturally 
desires to have some simple hints 
to guide him as to the quantity 
of manure he should use per acre. 
It needs hardly to be explained 
that since, manures as' well as the 
soil vary considerably in composi¬ 
tion, it is impossible to say precise¬ 
ly, what weight of qne is equiva¬ 
lent ^ftother. Every' farmer 
kndws that one lot of farm-yard 
manure, or of poudrette, will be 
appreci^ly better than another, 
thi^ istthe case with other 


materials. It pays indeed to 
employ a chemist to determine 
the quality of manures, for econo¬ 
mies can thereby be effected, 
which are othenaUse impossible. 
If, then, weights of manure are 
here suggested, their/ limitation 
must be recognised, afid the fact 
thr.t they depend on the materials 
possessing an average composi¬ 
tion must be carefully bofne in 
mind. 

Subject to this reservation, the 


following may be 

recommend- 

ed— 

I*ER Acre 

Farm-yard manure 

... 20 lo 30 tons 

Poudrette in alluvium 

... 15 to 20 „ 

,, in coarser soils 

... 20,_to 30 „ 

Fish-manure 

... I 1/2 „ 

Safflower cake 

I to 2 ,, 

Castor ,, 

2 to 4 ,, 

Karanj ,, 

... 3 to 5 „ 

Rape ,, 

.. 2 to 3 „ 


fieb Culture & Crude 

FISH-TRADE IN BENGAL 


Practical Hints 

Fishes are getting scarce every 
day in Bengal.- All thfe small rivers 
and water-courses are gjadually 
silting up and the big tanks in 
Bengal villages, which uoed to 
supply the people with gooey drink- 
ihg water and fishes, are by and 
by filling qp, too. Thus there is 
a wide-spread scarcity, all over 
Bengal, of drinking-water sw»d ^ , 
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regular fish-supply. The people 
living in big cities are supplied 
anyhow with fishes imported from 
fish centres silch as Goalun ln, Sara, 
&c., if> Easterni Jdengal and from 
Mokameh, and other places situa¬ 
ted on thetGanges in the Upper 
Provinces. \ Tholigh large quanti¬ 
ties of all sorts of fish are bei,ng 
daily imported into Calcutta by 
the different railways that have 
their '‘terminii at Calcutta, so 
enormous is the demands for fish 
for consumption by its own inhabi¬ 
tants and for distribution amongst 
villages lying around it, that the 
supply, though enormous, is quite 
insufficient and can, without any 
tear of,c 3 Ver-supply, be multiplied 
by many times, still. 

There is, therefore, ample room 
for enterprising men to take up 
this trade with prospect of great 
profit. 

But how to get the supply? 
The Isrincipal centres of fish-trade 
in Eastern Bengal are all situated 
on the banks of the river Padina. 
For some reasons or other, 
this river has for the past decade 
been losing its strength of current 
and the water-channel has greatly 
deePeas^d. In consequence, is not 
capable of supplying as much fish 
as it ysed to do, some ten years 
ago. <rhe fish-supply from these 
centres, has therefore been slowly 
decreasing. The fish centres on 
tlje Ganges, in Behar are also 
lacking in thWT yield. Th^ 


Sunderban rivers and the sea are 
therefore the only souKes left, 
from which fish-supply ot Calcutta 
must be met. 

The Sunderban rivers are big 
and good many in number, and, 
beingclose fo the sea, are generally 
well-supplied with the different 
k.nds of fish, much in demand. 
But the difficulty lies in the 
way of bringing the fish up to 
Calcutta, in as much as, the Rail¬ 
way terminii at Matlah or Cann¬ 
ing Town are far away from the 
principal rivers. It takes great deal 
of time to l>ring down the fish from 
the rivers to the Railway terminus 
and by the time it reaches Cal¬ 
cutta, it is quite unfit for human 
consumption. If the rivers of t|ie 
Sunderbans are to be utilised, 
arrangements for quicker trans¬ 
port must therefore be made first. 
This can be managed by running 
a couple of fast steamers for this 
trade, capable of completing the 
journey to and fro in as short a 
time as possible. These steamers 
must have the necessary machiner¬ 
ies to make ice on board in suffi¬ 
cient quantities, so that the fish 
may be ke{?t covered with ice in 
air-tight cases during transij. 

This business, which is sure tp 
return a very good profit, requires 
a capital of about c^e^ lakh of 
rupees to start with, for,the follow¬ 
ing purposes:— 

2 Fast steamers, capable of running 30 , 

miles an hour (distance from Cal¬ 
cutta to the remotest patt of Sand«- 
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ban iKing not more than loo miles 
by circuilous way, fhe journey being 
completeX in five hours) with the 
capacity of about 50 tons, (S Ks. 

30,000 each 60,000 

2 Ice*making macjiiiies capable of 

making 5 tons of ice a day 20,000 

30 Fishing boats to fish in the riveis 

Rs. 200 each 4,000 

40 Big nets to* catch fish Ks. 20 
each . . 800 

Ks. 84,800 

This amount of Hs. ^4,800 or say 
Rs. 85,000 will have to be spent 
for buying the necessary steamers 
and boats for catching and bring¬ 
ing the fishes caught to Calcutta. 
To man the steamers and the 
fishing boats there will be the 
following additional expenses, 
vtz :— 


2 Headmen oi straiigs lo (juide Ihe 


Steamers (<p Rs. 50 per month 


JOO 

2 Engineers . 


200 

4 Fire-men (H) Rs. 15 per month 


60 

40 Crew Rs. 12 per month 


480 

Coal 3,000 maund^ a day (& 6 annas 


per maund 


1,025 

Other expenses 


200 


Rs 

2,065 


5 Men per fish Ijoat will l>e sufficient 
• to man the boats and catch fishes ’ 

c 

(® Rs. 12 per month—60 per boat, 
or in 20 fishing boats the expenses 
will be .. 1,200 

Other>expenses, as repairs, etc., etc ,... 200 

Rs. 1,400 

Add to it the interests on Rs. 

100,000 per month (d) 6 per cent., Rs. 500 

/ — 

Rs. 3,965 

Thus, everything considered the 
expenses will be about Rs. 4,000 
per month. Now let us isee what 
j be ,tt\C' montlily ineome ol 


such an enterprise, it being taken 
for granted that there will be a 
ready sale of about 12 tons or 
320 maunds of fish, every day for 
cash. ' 

. j 

Taking the lowest value of the fish to 
be Rs. 10 per maund, (the retail 
sales ate alw.iys effected la good 
fishes 01) uns. 8 pei seer orRs. 20 
per maund) the tjuantily will fetch Rs. 3,200 

Thus we see that daily income 
of such an enterprise is atbout 
Rs. 3,000 or one day’s ineptne may 
nearly pay all the expenses, keep- 
in 29 day’s income for profit, which 
no other trade in this world is 
expected to pay. 

The question may be asked as 
to whether there is such a demand 
as to find market for i 5 fons of 
fish every day. Calcutta is such 
a big distributing centre and the 
demand for good fish, preserved in 
good condition, is so great that 
there will be no lack of ready 
buyers for 320 maunds every day. 
Besides, most of the fishes are now 
brought down to Calcutta by rail 
and are generall}^ dead and putrid 
when they arrive at the market. 
But in a .steamer, it can be easily 
managed to keep sufficient water 
in the hold to keep^he fish alive 
for 12 or 24 hours, if caught'alive 
and transfered from the boats to 
the steamers with care. Th,pre will 
be sufficient ice on board, foesidesi 
to keep the fish in good condi¬ 
tion. Steamers or boats are, by 
nature, the best conveyances .for 
fish. It is doubtless that fefc, if: 
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brought down in steamers, will 
reach in better condition, than in 
Railway wagons and therefore 
ther^ ought to be a far greater 
demEJJid for the* fish brought down 
in steamers. 

A company can very well be 
started on ihe joint-stock principle, 
a share being fixed at a ri^pee 
each, so that even the poorest 
*may, have a share in the income, 
whicll is expected to be about loo 
per cent, per month or as much 
as the capital invested. Thus a 
shareholder investing one rupee 
in the business may get nearly a 
rupee every month, enabling a 
poor man to live comfortably, if he 
has bu'f TO or 12 rupees to invest. 
To stimuate an active interest 
in the concern among fisher¬ 
men, who are the chief selling 
agency, shares may be liberally 
offered to them. 

FISH AS MANURE* 

“F'ish manure is not so widely 
known, but the demand for 
manure in ^he Deccan, and pro- 
baljly other parts of India not far 
removed from the coast, is so 
great that a trade in Sun-dried 
refuse^fish has' sprung up. It is a 
concentrated manure, containing 
fully i’o times as much plant-food 
per ton, as farm-dung. The am- 
ouat employed (experimentally 


on a suger-cane. plantation) was 
2’7 to 2'9 tons per acre^ contain¬ 
ing about 500 Jbs. nitrogen, and 
the out-turn of raw sugar varied 
from rr,ooo to ower 13,000 H)s.” 
—Report of Mr. J. W. Leather, 
Agricultural Chemist to the 
Ciovernment of India. 


IMPORT OF 
FRESHWATER FISH 

Holland has so few freshwater 
hsh that their importation is 
profitable. A Dutch importer, of 
Woerder, has just left Lyons for 
Utrecht with a quite an original 
cargo in a quite original boat. 
The cargo is composed of 25,000 
tench, carp, and other live fresh¬ 
water fish in tanks, and the boat 
is a specially constructed auto¬ 
mobile barge, driven by benzine, 
and of about 18 horse-power. 
The merchant himself and his 
“chauffeur” are the whole crew, 
the merchant spending his time 
feeding the fish. It will take 20 
days to reach Utrecht through 
the canals', 250 locks having to 
be cleared. 
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THE FISHING INDUSTRY 
\ OF JAPAN 


An Object, Lesson to India 

(o) The Fisheries Bureau at Tokyo. 
—The fish existing in Japanese 
waters, are very varied and very 
plentiful; the most useful kinds 
in the northern part of the Empire, 
are the herring, salmon, and cod. 
In the southern waters are found 
the sardine, anchovy, mackerel, 
'homito, tunny, shark, oysters, 
shrimps and prawns. The fresh 
water fisherv is not so important 
as the marine fishery, as there are 
but few large lakes and rivers. In 
the warm seasons, nearly the whole 
coast of Japan is washed by the 
Kuroshiwo (the warm current), or 
its branches. Thus the important 
migrating fish of the southern re¬ 
gion are caught in the northern 
part of Hondo (main island), and 
also in Kokkaido, late in the 
summer or in the autumn. In the 
winter and spring, the Kurile.s, 
Hokkaido, the north-eastern anti 
north-western coasts" of Hondo, 
are washed by the Oyashino (the 
cold current) or its branches. The 
number of vessels engaged in fish¬ 
ing on the Japanese coasts is said 
by the Imperial Fisljeries Bureau 
of the ^rfj&rtment of Agriculture 
and Comrtierce at Tokyo, to 
siMiount to over 400,000. 

(h) Trade in fresh-fish ,—Fish are 

-ih quahtii;tei 


in Japan, and fresh-fish markets 
are extended year by year as 
the convenience of transportation 
increases. 

Considerable quantities f>f fish 
are also preserved, and many 
kinds of fishery-products are 
utilised to a deglee n6t equalled 
by, many other countries. The 
most important sea-weeds are 
“kombu,” “amanori,” “tengusa,*’ 
and “funori.” The greate'r part 
of the dried kombu is exported to 
China for food. Tengusa is made 
into a kind of isinglass called 
“kanten,” and the kanten is also 
exported to China and other 
countries in large quantities. 
Amanori is made into shte,ts like 
paper and dried. It is called 
“hoshirnori,” and is considered a 
great delicacy. Funori is also 
made into large sheets like paper 
and dried. It is used only for 
starch. 

(c) Brine-salting or curing and 
canning .—The methods of curing 
fishery products have greatly 
improved of recent years. This 
is especially seen in the canning 
business which was introduced 
some thirty or forty years ago, 
and has grown considembly 
since the Japan-China War. 
Every year, a little o'^er five 
million pounds of fish foi all 
kinds are preserved in tins. Brine- 
salting, or curing fish in strong 
brine, has been introduced recent^, 
the salting of fish being 
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confined mostly to dry-salting. 
This has made it necessary to 
improve the Japanese salt-industry, 
in order to obtain a better quality 
of salir| As to.'the export-trade, 
dried cuttle fish, dried “sea-ear,” 
dried shark’s fin, dried kombu and 
kanten are^ the • most important 
'articles exported to China. The 
exports of Japanese fishery pro¬ 
duct^ has long since been in a 
prosperous condition, the exports 
always exceeding the imports. 
The total exports to China have 
increased by three million yen 
(£3°6,25o) within the last ten 
years. 

(d) Fish-oils. - Fish oils, includ¬ 
ing herrmg, sardine, cod-liver and 
whale-oil, are exported to Europe 
in large quantities. 

{ei Pisci-culture.- -Pisci-culture 
in Japan includes the culture of 
fish, shell-fish, reptiles, and even 
algae. Some of these have been 
cultivated from ancient times. 
Among these are the gold-fish, 
carp, eel, grey mullet, oyster, pearl- 
oyster, turtle and amanorl ("an alga 
of the genus Porphyra). Most of 
them are cultivated in ponds, ex¬ 
cept shell-fisj? and algae which are 
rared in a bay or creek. 

The cultivation of amanori which 
is known only in Japan, is exten¬ 
sively^ carried on in Tokyo Bay 
and the Sea of Haroshima-Ken. 
This sea-weed is collected by 
means of the branches of trees or 
dnven into the saady 


flats, which are exposed at the 
time of the ebb-tide. Tto these 
spores of the alga attach them¬ 
selves and grow. These branches 
are renewed every year. 

h unori is also cultivated in a 
primitive but effective method in 
some parts of the country. This 
is by simply throwing stones in 
the shallow water to give the alga 
a place to grow on. 

Carp-culture is the most popular 
of the artificial fishing industries. 
It is carried on to a large extent 
in ponds, and sometimes even in 
lice fields. 

1 he culture of the soft-shell turtle 
is limited to one place in the 
subii’-bs of Tokyo, and requires 
very considerable skill. 

The artificial propagation of sal¬ 
mon has also been practised. In the 
year 1878 the Agriculture Bureau 
collected the eggs of salmon in 
certain rivers in Mugata-Ken, 
Nangano Ken, Ibaraki Ken, and 
Hokkaido, and distributed 356, 
500 fry into many rivers and lakes 
^d in i8go the number had in¬ 
creased to 1,130,000 but without 
much success. There appears, 
however, to be one place which 
shows good results from this work. 


It ^ IS Lake Chuguji in Nikko, 
where there^ were no fish at ail 
before the propagatioajjf salmon* 
The quantity of fish in this iaiHt' 
is now SO great that it 8upplie8|^}; 
abundance, and it affords 
ent sport for angltna. 





(f) Experimental stations .—A 
Fish Commission was appointed in 
1,893, carry on more extensive 
scientific investigations relating 
to all branches of the fishing 
industry in Japan, and this 
Commission lasted until 1898. 
In that year the present Fishery 
Bureau was organised, and the 
work has since been carried on 
more scientifically and systemati¬ 
cally. While this work has been 
carried on by the Central Bureau, 
the Government has for a number 
of years encouraged the establish¬ 
ment of local experimental 
stations, and has given a bounty 
to each of them. As a result, there 
are now thirty-two experimental 
stations distributed among thirty- 
one perfectures. 

Fishing Schools and Fishery 
Institute .—Fishing schools have 
also been started in different 
parts of the country. TheGovern- 
ment also founded a school in 
Tokyo in 1897 called the Suisan 
Koskujo, or Fishery Institut’e. 
There are a few private Associa¬ 
tions organised with the object of 
uniting those interested in the fish¬ 
ing industry, and of studying all 
the important subjects in connec¬ 
tion with fisheries. Among these 
the Fishery Society of Japan is 
the organisation. It was 

founded in 1881, and now has 
^l^ly five thousand members. 
This society publishes a monthly 
journal. ,is another Associ¬ 


ation called the Society for. Salt 
Industry of Japan which devotes 
itself to the improvement of the 
salt-industry. It was established 
in 1896, and a^so publjfshes a 
monthly journal for its 1,500’ 
members. Both of these organi¬ 
sations are situated ib Tokyo.— 
Journal of the Society of Arts. 

The fish available in the rivers 
and seas of India, particularly 
Bengal, are varied and plentiful— 
a huge amount of which simply 
goes to waste all the year round 
for the want of a better use. 

There is much to learn from 
Japan in this line as in many 
others. 

Sir Frederick Nicholson is just 
now in Japan to make a thorough 
study of the system on the spot, 
with a view to utilise his experi¬ 
ence in India. 

THE LONDON SYNDICATE 
AND THEIR NEW 
INDUSTRY 

A Company, a very wealthy 
London Syndicate, with well- 
known and wealthy people as its 
subscribers—and not mere; com- 
pany-promoters—has beeii floated 
with the object of developing an 
industry and to take a risk in 
fi^ry in Ceyltm. 
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The Syndicate means to go in 
for quite a large fleet of steamers, 
to bring a large amount of capital 
into the island and to develop 
not oj^y the p^arl*fisheries, but, 
‘to create a new industry in Ceylon, 
that is, to develop the resources 
of the IslaVid’s fish supply as it 
has never been developed before. 
They intend, incidentally, to go 
ih for^fish trawling in co-operation 
with native fisherman, and bring 
indirect as well as direct profit, 
which the rent of the fisheries will 
bring to the Government. The 
steamers will be of special design, 
suitable both for trawling and for 
pearl fi.shing, and native divers as 
t^ell as native fisherman will be 
employed.” 

The New Industry 

The fish supply of Ceylon, as 
indeed of all eastern countries, is 
an important factor in t'^e lives 
of the people. At the pre.sent 

time a tremendous amount of 

« 

salted fish is imported Into 
Ceylon. The London Syndicate 
will introduce a large amount of 
capital and develop local resources 
in such a manner as to render 
importation ’unnecessary. Curing 
yar 3 s will be opened, and employ¬ 
ment found for a large number 
of nafives. The fishing will be 
done fty trawlers as at home. 

-A Timely Warning 
The Syndicate is evidently try¬ 
ing to secure a monopoly of the 


fisheries in the East,—says the 
“Madras Mail” As alreat^ stated, 
they have approached the Madras 
Government regarding the lease 
of the Paumben pearl fishery and 
now the news comes from Burma 
that during the year, application 
on behalf of the same Syndicate 
w;is made to the Burma Govern¬ 
ment for a similar lease of the 
Mergui fisheries and for pearling 
rights in a block off the coast of 
Tavoy. They are arranging to 
■secure a monopoly of the fish 
supply too. 

In respon.se to a requisition from 
European merchants, Hon’ble 
Mr. K. G. Gupta, Member of the 
Board of Revenue, is placed on 
special duty by the Bengal 
Government to make enquiries as 
regards the possibility of improv¬ 
ing and developing the fisheries 
in Be.igal. Probably, the sea 
fisheries can be greatly developed, 
while, in its river system, Bengal 
has sources of fish supply, perhaps 
unrivalled in the world, and effotts 
should be made to conserve and 
develop the fisheries of Bengal on 
modern and scientific lines. 

There is yet room for indigenous 
capilal and enterprise in this direc¬ 
tion and we^should not wait to be 
swamped by foreign competitiiMj 
which may take place any day^ m 
it has already done in Ceylon, 



THE 

FISHERIES INVESTIGATION 

[Sir Frederick Nicholson’s interesting 
and suggestive Reports] 

The report of Sir Frederick 
Nicholson on his investigations 
into the Sea Fisheries on the 
West-Coast is, as was to be ex¬ 
pected, full of interest. Of 
course, there has never been any 
doubt that there is a potential 
industry and a store of wholesome 
food lying neglected in the sea 
round our coasts. Sir Frederick 
Nicholson gives the reasons very 
clearly why progress has not 
hitherto been made. Briefly stated, 

there are the difficulties in the way 
■» 

of keeping fish, in a tropical 
climate, untainted, till they reach 
the curing yards and then there 
is the usual want of enterprise 
found in the hereditary castes 
who alone carry on fishing opera¬ 
tions. With modern .scientific 
knowledge and appliances, the 
first difficulty will be easily 
overcome and it seems only to 
want the energy and capital of an 
enterprising firm to reap a fortune 
out of the s6a. Besides the tons 
of food that lie wasted along-side 
of a country periodically smitten 
with tatiylte, there are stores of 
wealth' in .fish-oils, manure and 
the other by-products of big 
fineries. Eish-oit from sardines 
jalO|t!e to;,h»tfe hie'n former¬ 


ly exported from Cochin in a 
single year to the extent of 150,000 
cwt. There seems to be some 
doubt whether these figures are 
accurate, but' the^e is no^ doubt 
that there was, at one time, a 
considerable trade which has now 
completely disappeared. Among 
other neglected products of the 
sea is mentioned the porpoise hide, 
which is now not even reijioved 
when a porpoise is accidentally 
caught. The cat-fish on the other 
hand give their heads to the 
toddy shop keepers who cook 
them with condiments and sell 
them as drink provokers, and 
their entrails as nutriment to the 
poorer classes, who cam buy them 
for one pie a basket and then eat 
them boiled with salt andtfhilies. 
These are some of the minor 
points of interest noted in this 
most instructive report. 

The main question which Sir F. 
Nicholson sets him.self to afiswer 
is, ho'w the fishing arrangements 
can be improved and the fish cured. 
At present, there are no big 
boats employed in the trade, and 
in consequence it is impossible to 
do any curring on_ board or to 
keep the fish alive in tanks, c For 
these reasons there is no real deep- 
sea fishing done at all and only 
the fringe of the shallow jtoast is 
exploited, so that it is not really 
known what the supply of fish is, 
likely to be. It is true that the 
bottom is singularly of 
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sea-weed which is so important 
as a shelter for fish and a supply 
of food, and this in itself might 
be taken as presurryitivc evidence 
agains? large Supplies of fishes, 
but on the other hand sharks and 
other predaceous fish are so 
numerous that of necessity they 
must have an enormous supply-of 
fpod to draw on. The report 
show* the advantages that traw- 
lers would have in these tiopical 
waters over their fellow-workers 
in the Atlantic or North Sea. In 
the first place there is a continu¬ 
ous shelving bank, down to thirty 
fathoms; from there it slopes 
more steepW to 100 fathorr.s, end¬ 
ing in A precipitous cliff. Within 
this 100 fathom limit, which has 
an average width of forty miles, 
there is a smooth bottom of sand 
mud or ooze, admirably suited to 
a trawl net. For eight months 
in th^ year, from October to May, 
there is, as a rule, continuous fair 
weather, with none of those sudden 
tempest that so often desolate the 
homes of British fishermen, and 
nature is obliging enpugl to 
supply in the early morning a 
wind off the land to take the boats 
to their work, and a steady breeze 
from the sea throughout the 
day tf bring the boats home 
again in the evening. Another 
arrangement of Providence that 
falls in with the schemes of 
exiiloiting mafc is that the sardines 
and naackeMds v^hich ar# known 


to exist in vast shoals, "though 
they by no means invariably come 
in shore, have their spafvning 
season in July and August when 
the S. W. Monsoon would prevent 
any trawling being done. But as 
we have said before, the whole 
success of the future industry 
depends on the time, element or 
interval between capture and 
curing. In the past, this has 

practically destroyed any spirit of 
improvement. It is recorded that 
on one occasion a catch of fish 
wt/rth Ks. 8,000 was taken to the 
fish cuiing yards after 10 p. M,, 
when it was found that the yards 
were closed for the night, and by 
morning the who'e lot was bad. 
I'here is a contrast here between 
our old world oriental methods 
and those of the far west, where, 
in British Columbia, the salmon 
are cleaned, cut up and tinned 
within twenty minutes of their 
coming to shore. We do not ex¬ 
pect to see any such lightning 
reforms flashed over the mediae¬ 
val customs of Malabar, but by 
degrees, a change of method must 
come, and Sir Frederick Nicholson 
suggests the lines. The following 
are some of them :—The use of 
bigger boats of two or three tons 
which can s?ay at sea for two or 
three days and be equip’peti with 
live wells, salt or preservative 
processes. The drying process 
should not be left to the intermUr 
tent heat of the sttn, but shouM hUt 
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continued artificially through the 
night; the fish should be smoked 
in kilns with wood and paddy 
husk’ fires; the fish could be pack¬ 
ed in sab in closed barrels; or 
canned as is already being done, 
we believe by a French manu¬ 
facturer at Mahe, or reduced to 
meal by rapid artificial desicca¬ 
tion. But we do not think that 
these suggestions will have any 
effect on the fisher folk of Malabar. 
They will not sail out in trawlers, 
neither will they improve their 
methods of curing. Improvement 
must come from enterprising 
capitalists, and there are appa- 
rentl}’’ signs that the industry is 
already moving slowly, though 
very far behind the times of 
syndicates, but still beginning to 
move from the age of the indi¬ 
vidual fisherman to a development 
of combinations of men working 
for wages as the servants of small 
capitalists. 


FISHERY LEASES IN BURMA 


People interested in_ Indian 
Fisheries may be interested to 
learn that the Burma Government 
are disposing for on& year, with 
effect fronf^ist July 1906, of the 
following leases and license in the 
Bassein District:—(i) A lease of 
€he Turtle Bank, at Disamond 
.Pearl .Fisheries, (in the N^a- 


putaw town-ship ; (2) a license to 
collect edible birds’ nests at Sumia 
Island in the Thabaung town¬ 
ship ; and (3) a lease of the fisher¬ 
ies of the Bassejn t&wn-ship' 

Sea-fishing, writes a correspond¬ 
ent to a Rangoon contemporary, 
is an industry which would doubt¬ 
less be very remunerative here 
if capital was forthcoming for 
it. In other parts of the world, 
steam trawlers have revolutionised 
this industry. On the Burma 
coast, the same description of boats 
are used, as when 1'enesserim, was 
first annexed eighty odd years ago. 
It is hardl} surprising that, al¬ 
though there is an immensely 
increased demand for fish, the 
industry has not made much 
progress. Advances made by 
Government last year to those 
employed in sea-fishing were 
recovered with difficulty. 

A FISH HOSPITAL 

Some Methods of Treatment 

It may seem strange that fish 
can be treated in a hospital, but 
this forms a very important addi¬ 
tion to the New York Aquarium, 
which is one of the largest in the 
world. This hospital, says “Cham¬ 
bers’s Journal,” contains fish from 
nearly every country on the globe, 
including the speciestwhich live-in 
fresh-watefas woll as in salt-water, 



and ranging from specimens a few 
inches in length to great man-eat¬ 
ing sharks as well as black-fish. 
Where so many varieties are kept 
in coni^nemenl^'it is a well-Known 
fact that, they frequently become 
injured or afflicted with some 
disease. Unless»of an unusually 
hardy variety, they seldom recover 
from the trouble, dying sooner or 
ftiter. For the purpose of healing 
injuries and relieving the fish of 
anv disease which they may con¬ 
tract, this curious hospital has been 
arranged. It is divided into re¬ 
gular wards—tanks of water. One 
is for fish suffering from contagious 
diseases, so that they can be kept 
from others. Of course, the larger 
fi-sh are kept by themselves in a 
“ward” of suitable dimensions. 
Another ward is provided for those 
recovering from their ailments ; 
while the “surgical” cases, as the 
fish-doctor calls them, are likewise 
kept»by themselves. 

Since the hospital was ojfened, 
the doctor and his atsistants have 
learned some interesting facts. 
One is that salt-water is an c.x- 
cellent remedy for many diseases 
of fresh-water fish, and, if they are 
left^n the salt-water a few days, 
or possi&ly, weeks, it often heals 
sores caused by their striking the 
aquar^m walls or other fish, as 
well as the growths of fungus, to 
which smaller fish especially are 
very susceptible. The salt-w^er 
is obtained directly from the ocean, 


but is weakened by mixing it with 
a certain proportion of fre^‘water, 
and it is also kept at a tempera¬ 
ture about the same as that of the 
water from which .the “invalid” 
was taken. On the other hand, 
if salt-water fish are treated to an 
occasional bath of fresh water of 
tlie right temperature, it has been 
found very beneficial for them. 
The most common disease among 
fish is the growth of fungus. If 
not properly treated, the fungus 
will spread over the body of the 
fish til' it dies. A wall-eyed pike, 
for instance, had its gill and one 
side of its body almost covered 
with fungus when it was taken 
to the hospital; but the disease 
soon showed signs if yielding to the 
treatment. Pickerel are the most 
susceptible to fungus formations. 
The common brook-sucker is the 
most stubborn in yielding to 
treatment when disease has once 
taken possession of it. Trout and 
srdmon were formerly troubled 
very little with disease, but they 
^e now seen in quite large 
numbers under the care of the 
fish-doctor. 

The caup is an exceedingly 
hardy fish, and is seldom sick. 
The gold-fish is usually in good 
health, buj occasionally has 
inflammation of the '^lls< This 
is precisely the same affection as 
inflamation of the lungs in a 
human being, and leads ultimately 
to consumption and death. Whim 
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the gold-fish once gets this 
disease \here is no cure for it. 
Many* fish of different varieties 
are often placed in the same tank 
in the ho pital,- but none of the 
patients attempt to make it 
linpleasant for the others. Some 
of the fish are treated for wounds 
they receive in fighting. Tlie 
surgical operations form the most 
remarkable treatment of the fish 
sent to the hospital. In very bad 
cases of fungus growth, the foreign 
substances are removed by the knife. 
Sometimes abc^sses are lanced, 
but it is seldom that these opera¬ 
tions prove successful, and they 
are only resorted to in extreme 
cases. Frequently, however, fishes 
are operated on when their air- 
bladders fail to perform their 
functions. A deep-sea bass lost com¬ 
plete control of his air-bladder. Of 
course, he was helpless. He turned 
over on his side and could not 
sink, as the sac was filled with 
air. He would have soon died 
in his helpless condition, as his 
gills were above the surface Af 
the water. The bass was taken 
up carefully and a surgeon’s needle 
inserted, just behind the pectoral 
fin into the air-bladder. The air 
escaped, and the bass was again 
able to manage hiniself. A few 
days in ffie hospital tank healed 
the puncture in the air-bladder, 
and then he was as well as ever. 


Sicily supplies a curious silk 

which is -spun by the puina, a 
C. f 

Mediterranean s'hell-fish, Svhich 
has a little tube at the end of its 
tongue. Out of this tube, spider- 
fashion or silk-worm-fashion, it 
spins a silk thread, with which 
it fastens itself on any rock it 
fancies. When the puina mo^ves on, 
its silken cable remains behind. 
This cable, which is called byssus, 
the Sicilian fishermen gather. 
byssus weaves into the softest and 
sh inest of fabrics, but it is very 
rare and expensive. 

PALCUNA OYSTER OR A 
SUBSTITUTE FOR 
GLASS 

The shells of this mollusc are 
said to be used on account of their 
clear translucency as a substitute 
for window-glass in China and in 
the Portugese territory of Goa— 
whence arises the term ‘window- 
oyster’ as applied to this species, 
the ‘Vitre Chi noise'^ of French 
writers. The reason for the fisWry 
of these Oysters lies, however, 
entirely in the abundance of small 
pearls yielded by full-grown onesi 

Some distinct Palcuna beds 
have been discovered in Tamble- 
g*n Bay, Trincomaiee. 
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TROUT-BREEDING IN 
CASHMERE 


Suc^ssful trjTut-fireedinjJ opera¬ 
tions were carried out in Kashmir 
last year. Over 30,000 ova were 
obtained last Recember, 25,000 
of which were hatched out. The 
operations were conducted by .Mr. 
f'ranjr Mitchell who has been 
^riven *-a sum of £100 by the 
Maharajah in recognition of his 
services. Trout-culture has now 
become a State enterprise in 
Cashmere, and is under the 
Secretary of the (lame Preserva¬ 
tion Department 
» • 

TROUT-CULTURE IN THE 
NILGIRIS 


A great deal of intere ‘ is being 
taken, in Ootacamund in the iiii 
portant experiment that i^ now 
being made to stock the Nilgiri 
waters with trout from Ceylon. 
Mr. Wilson, the expert of the 
Ceylon Fishing Association, 
brought up 100 ; earling trout last 
week. He had all his fi ■>. alive 
after completing more than half 
of the journey from Madras, but 
unfor^nately at Erode there was 
no suUable water available for 
filling.his tanks, and he lost more 
than half his trout. He arrived 
in Ootacamund with 37 heafthy 
felif a reniarkii&% r^lt when the 


length of the journey and fllie heat 
and enormous difficultiA of the 
task are taken into consideration. 
He has since been over the neigh¬ 
bourhood with the Hon’ble Mr. 
H. P. Hodgson, who is taking a 
foremost part in the arrangements, 
and Mr. A. B. Jackson, the Dis¬ 
trict Forest Officer, and the trout 
have • been put into the stream 
running through Parson’s Valley, 
A meeting of the local Game 
Association is to be held on 
Thursday, to hear Mr. Wilson’s 
views on the subject of trout pros- 
pecis on these hills. He has great 
hopes of success in his experi¬ 
ments. 

IMPORT OF CORAL 

There is a large demand for 
coral in India, and buyers from 
Nepal and Tibet are willing to 
pay exorbitant prices for good 
qualities. Nevertheless, the supply 
imported through Bengal ports 
ftll to i36,023lbs, or by 39 per 
cent. As a matter of fact, artifi¬ 
cial coral is now a severe com¬ 
petitor with the natural article, 
which is perhaps not a bad thing 
since the natural supply seems to 
be failing, ^'he demand for the 
artificial product grows steadily,, 
and last year the iihports weis6 
valued at well over three lakhs iff 
rupees. 
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Tli> 4 DE IN RAW MEAT 

There is a regular trade in raw 
meat preserved in ice from Austra¬ 
lia to Europe which brings a good 
profit. Some special steamers are 
about to be used for purpose of 
extending the trade to Japan and 
China. 


SALMON REARING 


The attempt to rear the five 
thousand salmon ova of the steel- 
head species recently imported 
by Mr. Loesco of Nuwara Eliya, 
has not proved successful. This 
does not necessarily indicate that 
the Ceylon climate is not con¬ 
ducive to salmon breeding, their 
failure being evidently due to 
the adverse climatic conditions 
which happened at the time of the 
receipt of the consignment. Mr. 
Loesch received a consignment 
of 13,000 rainbow trout ova at 
t(ie same time as the salmon ov^, 
and it is understood that, despite 
difficulties in the way, a moderate 
percentage have hatched out. 

TRUFFLES GROWN 
aiitificiaLly . 

Science has achieved another 
triumph, which will affect the 

l^od-sifFpfif of:,the world to .a 


considerable degree and cause 
immense happiness among a great 
body of gourmets and lovers of 
good living. M. Emile Boulanger, 
of the Institute of Francf;, has 
succeeded in cultivating the fam¬ 
ous truffles of Perigord by a 
process which is almost equivalent 
to artificial germination. 

Hitherto truffles have only been 
found wild, and it has. been 
impossible to cultivate tV/em by 
transplanting or by any other of 
many methods which have been 
tried. The truffles of Perigord, 
which are the only ones that are 
greatly in demand, will not grow 
anywhere but in this district of 
France. It is well recogrlis.ed that 
there would be a handsome fortune 
for many American farmers if they 
could be grown elsewhere, but that 
has hitherto been impossible. 
Truffles are a valuable article of 
food, containing a high proportion 
of nutritive bodies. Many thou¬ 
sands of people consider them the 
most delicious of all flavorings for 
.sauces and many dishes. They 
cost as a rule 3 a pound in France 
and that places them above general 
consumption. 

A simple and entertaining* but 
very lengthy process of obtaining 
the natural truffle is at present 
employed. The pig has a 4 uner¬ 
ring scent for truffles. The_^farmer. 
puts a ring in the nose of a lively 
and intelligent pig ^nd tajEM h^m 
out walking. Preipntly, Jil*. Pig 



arrives at a spot where a truffle 
is buried, often two or three feet 
in the earth. He tries to dig for 
it, but the ririg prevents him. The 
farmer*5quickly sljrows up the earth 
with his spade, pockets the truffle 
and continues the search. Occa¬ 
sionally he gives a slice of the 
worthless outside of the truffle to 
the pig in order to quiet his dis¬ 
content. 

By riHfroscopical examination 
M. Boulanger discovered the 
germinating propertj^ or seed of 
the truffle which had never been 
isolated before. This property 
lies in the spores of the transparent 
asci of the root. He planted these 
on various nourishing substances 
such as bread, potatoes and 
carrots, and finally he found that 
they grew upon beet-roots, which 
contain an enormous proportion 
of sugar—a substance necessary to 
the growth of the truffle. Ho 
placed these beet-roots in bottles, 
sterilized and constructed in such 
manner that they would admit 
the free passage of fresh ; ir but 
prevent the entry of microbes. 
Upon the beet-root developed the 
spawn, or rrtyceiium of Perigord 
trufflfes, jnd after that small tru¬ 
ffles. The spawn when planted 
develooed into excellent truffles, 
and tnere is every reason to 
believe., that it can be planted 
in other parts of the world, 
wh/ere the climate and soil are 
suitable. 


“I have now 3,000 botiles of 
truffle spawn ’in my labdt'atory,” 
said M. Boulanger to a corres¬ 
pondent. “As to the extent of 
my Etampes champs d’experience, 
which I shall be glad to show you 
any day you like to go there with 
me, they cover many acres of 
calcareous soil planted with small 
oak trees. It is beneath these 
that the mycelium, after it has ■ 
been manipulated in a manner 
which 1 will explain to you on a 
later occasion, is planted; and 
whene'-er I have a favourable 
resu’t a number is attached to the 
nearest tree.” 

Finally, M. Boulanger expressed 
his opinion that the economical 
cultivation of truffles would in 
time become as easy as the 
growing of mushrooms. 

TURTLE FARMING AS AN 
INDUSTRY 

•“C” writes in the “Capital’':— 

It may be that the marine turtles 
found on the Indian coast and in 
the Indian "seas, may not be as 
highly esteemed for the delicacy 
of their meat as the turtles import¬ 
ed into Europe chiefly from the 
West Indies and inWuding the, 
green turtles that yield* the mate:* 
rials for the celebrated soup, 
which British aldermen are pmf, 
verbially fqnd of feasting, It 
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is quilte correct to say that we 
have edible turtles of very fair 
quality that would repay atten¬ 
tion' of enterprising capitalists, in 
respect alike lOf carapace, meat, 
oil and gelatine. On the coral- 
gird islands in the gulf of Man- 
naar, the Indian Green turtle is 
largely to be met with. It depo¬ 
sits its eggs on the sandj- shore, 
where it is by no means difficult to 
gather them. From this species 
as well as from the Indian hawks- 
bill turtle, the best tortoise shells 
are obtained. On the Malabar 
Coast, the Indian logger-head 
turtle is to be met with, largely 
off the Laccadive and Amindivi 
Islands. In former years,- this 
species was largely captured, 
mainly for the sake of its shell, 
but the shell has no great com¬ 
mercial value. Within the past 
few years, very few shells have 
been taken over to the mainland. 
The Indian loggerhead turtle, it 
may be mentioned, is a carnivor¬ 
ous creature, living on fishes, 
muiluscs and crustaceans. Al¬ 
though its flesh is not much es¬ 
teemed as food, its oil has a con¬ 
siderable commercial value, much 
of the turtle-oil which finds its 
way into the market being ob¬ 
tained from the Atlantic species 
of this<getiu's’.’ As for the hawks- 
bill, though it does not reach the 
same size as the other turtles, its 
. Capture is very profitable, since it 

more 


abundant in the Indian than in the 
Atlantic Ocean, but is plentiful 
only in certain localities, where it 
regularly returns to propagate 
its kind. We have als^ the 
Indian turtle—“Chelonia virgata” 
—which is a herbivorous creature, 
that feeds on algK. It is allied to 
the celebrated Green turtle of the 
Atlantic, and there are those who 
maintain that its flesh rivals- that 
of its Atlantic relative iri.flavour. 
This of course, is a moot point, 
though what is certain is that the 
Indian Green turtle’s flesh has 
sometimes been found to be 
poisonous. 

The natives of this country have 
from remote times tdrfied our 
marine as well as land turtles to 
use, consuming the flesh of certain 
varieties and converting the cara¬ 
paces of others into combs and 
other useful substances. For the 
latter purpose, the shells of the 
green and hawks-bill turtles are 
chiefly requisitioned. There has, 
however, been no regular industry 
either in the way of turtle fishing 
or turtle farming, and to have 
some idea of what can be done 
in the latter direction, we have 
only to refer to the very p^ofittble 
suppon or snapping turtle farm 
near Tokio, owned and worked 
by an enterprfsing Japanese 4 mily. 
The suppon turtle occupies in 
Japan the place filled by the 
terrapin in America qnd-the Gretfn 
turtle in England* apd on;; ^ 



I 2*7 J 


farm near Tokio, several thou¬ 
sands of these Chelonians are 
turned out every year. The farm 
consists of a qumber of rectangu¬ 
lar poijds, some o> them f-om 
25,000 ‘to 50,000* square feet in 
area, the depth of each pond not 
exceeding 3 feet, and a plank wall 
being run all round to prevent 
the escape of the turtles. The 
bottom of the pond is covered 
with sof^^ud, where the captives 
may hybernate during the winter, 
while a few feet of slope above 
the water, and reaching back to 
the wall give the turtles sufficient . 
opportunity to come out and bask 
whenever they choose to do so. 
One of thp jargest ponds is reserved 
for breeding, the female turtle 
laying her eggs in a hole dug by 
herself on the bank, above the 
water line. First year and second 
year turtles have to be removed 
into separate ponds, as turtie.s have 
canni^ralistic tendencies and the 
grown-up creatures devour* the 
young ones with avidity and 
without any compunction. The 
food of the turtles reared ir. the 
farm Is most carefully seh'c" d, 
certain species of shells, scraps of 
dried fish, boiled wheat, grai” and 
the pup^ of the si'kworm moth 
being chiefly given. It is also 
found |hat the turtles thrive better 
if carps' and eels are bred in the 
ponds, “and this is said to be 
because the fish keep the water 
stifred up sAd thereby afford 

'4 ' 


encouragement to the turtles to 
sally forth in search of fogd, tur¬ 
tles being timid creatures that 
hardly venture out, except under 
compulsion, in clear water. 

In parts of India and Burma, 
there is novv a considerable 
industry in pearl anil edible oyster- 
catching operations, although 
such a thing as oyster-culture on 
scientific lines is virtually unknown 
here. In Japan, they have not 
only turtle-farming, but oyster 
culture, fish culture, and even the 
culture of sea-weeds, each of these 
industries being on an extensive 
scale and improvements being 
intrdouced from year to year. It 
is the fashion now-a-days among 
our friends of the native press and 
the “ultra” radical platform to 
wax eloquent about imitating 
the Japanese nation. The direc¬ 
tions I have mentioned are among 
those in which Indians could most 
advantageously imitate the Japan¬ 
ese, and I think, as a Swadeshi 
industry, turtle farming ought to 
appeal forcibly to patriotic 
Indians. We may depend upon 
it that, some day or other, the 
European will turn his attention 
to this matter, more especially, if 
the present Swadeshi movement 
restricts the field of European 
enterprise in India. _F|oc my part, 
I would feel quite well pleased to 
find turtle-farming on our Indian 
coast and in our island grotijik 
seriously taken up by Europ««t^ 
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but I see no reason why Indians 
themsMves should not embark 
upon th*6 enterprise. We may be 
sure 'that a little time spent in 
Japan would enable the intending 
turtle farmer • to study “the bricks 
of the trade” and come back here 
and set up his own sign-board. 


TRADE IN FROGS 

A Lucrative Business with 
Nominal Capital 

There is a belief among Indians 
that nothing comes amiss to 
Westerners in respect of food. 
In India, it is only the savages and 
barbarians, such as Sonthals, Coles, 
etc., who ever take frog, lizard 
and the like. But in the West, 
frog is a national and much relish¬ 
ed food. Here is a para, which is 
being quoted and requoted in the 
Western press ;—“There are few 
more remarkable industries, surely, 
than one which is carried in 
Canada, at Bensford, Ontari6, 
where there is a farm which is 
devoted to raising frogs for culi¬ 
nary purposes. The favm at Bens¬ 
ford furnishes to the markets of 
the United States over 5o,ooott)s. 
of dressed frogs’ legs annually, 
while a>noth6r 30,000 are disposed 
of the province -pf Quebec. The 
p|jwt necessary for,, an experiment 
pf^i? kind i*!j small and inexpen¬ 


sive. What is mainly needed are 
shallow ponds, and they require 
no attention, except the planting 
of bushes around the edges. 
These serve tp attract flies, and 
are also a proteetSon against ene-. 
mies. Frogs live mainly on 
insects and flies, and it would 
probably be found that the Fen 
District is as well adapted as any 
in England for the purpose of 
raising them.” * 

“Max”, the well-knowti writer 
in the Capital, says that there is 
money in frog’s legs. We are told 
that frog trade is growing to great 
and still increasing dimensions in 
America. St. Paul and Min- 
neapoli.s are the great centres of the 
trade and frog legs are purchased 
all over the States for shipment to 
these two cities. Five years ago, 
there was no such trade. Now 
the business amounts to upwards 
of Rs. 3,00,000 a year, requiring 
the slaughter of no less than 
50,00,000 frogs. In nearly every 
considerable hotel frog legs are to 
be found on the bill of fare. In 
New York they cost from thirty- 
five to fifty cents;” per dozen. 
One leading New Yorlj Hotel 
uses up fifty dozen per day. The 
frog-catchers in America ^ make 
each about Rs. 9 to Rs. 30 per 
day during the season, and there 
is a continuous demand for all 
they can cateb. 'Ithey use tbc 
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legs for food instead of chickens 
and the skins are sought after for 
bookbinding.* In India, we have 
enougixfrogs to^pare and as ti.ere 
is no demand for home consump¬ 
tion a lucrative business can 
easily be started'by enterprising 
men with a nominal capital. We 
hope some of our young and 
* eifergetic men will profit by the 
nobie si^^estion of “Max.” 

poultry 

POULTRY FARMING IN 

INDL^ 

An Important and Profitablk 
Industry 

Not too early in the day, has 
attention been called to the 
desirability, pay the necessity of 
establishing poultry farming as 
a national industry in this 
country. From several provinces, 
north and south, east and west, 
comes the cry that the^ time- 
honoured “mo^rghi" i.s becoming 
far le^ abundant, more expe -.ve, 
more attenuated and considerably 
less palatable than it was half a 
century,! even a quarter of a 
century ago. I am acquainted 
with several localities in Southern 
India, where the price of a small¬ 
sized, under-/ed and scarcely 


during the last two decades or so 
from three or four annas a\ the 
utmost to practically double this 
amount, and where a correspond¬ 
ing increase has taken place in 
the market value of fowl’s eggs. 

It was stated very recently, with 
particular reference to poultry in 
Northern India, that the supply 
is slowly but surely giving out, 
and it would seem that something 
of the same sort is going on in 
Southern and Western India also. 
The rise in the price of poultry 
and eggs is no doubt partly due 
to the general rise in the price of 
food substances, but I fear it is 
also due in part to the decline of 
poultry-farming in several parts 
of the country, among the Natives, 
who never, at any time, pursued 
this industry on either a systematic 
or a considerable scale. 

At the present day, there is 
certainly a fair amount of poultry 
raising for profit to be found, 
carried on near our largest centres 
of ‘.population, chiefly European 
and Eiurasian population, and in 
the poultry stalls of cities, like 
Calcutta, Madras and Bombay, 
fowls of various creeds as well as 
ducks and turkeys, are obtainable 
at all seasons ot the year, even If 
quality is not always pftyor-,. 
tionate to the prices demanded. 
But even in these cities, there is " 
still plenty of scope for the 
pansidn of the potiltty-feitfBtilgl 


too&aQiae,;'iKttM^i3Hbty4'!^ risen,"'■iadi^try, .wfajie-, over,, titf 
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the colintry, where poultry alive 
or dead and eggs are to be classed 
as- important articles of diet, 
poultry rais’ng would not only 
prove remunerative to those who 
are persuaded to take to it, but 
will sooner or later have to be 
recognised as one of those indus¬ 
tries which are almost in the 
nature of national necessities. In 
most of our hill districts as well 
as over h considerable proportion 
of the low country, the conditions 
are undoubtedly favourable to the 
profitable farming of poultry on a 
large and commercial scale. In 
such hill districis, as the Wynaad, 
Coorg, Shevaroys and Nilgiris, 
the conditions are almost ideal. 
The climate favours the raising 
of good breeds, and there is 
sufficient land available, with 
enough water in the neighbour¬ 
hood, for extensive poultry farms; 
accommodation for buildings, 
land for runs, etc., all being readily 
available. In many parts of the 
low country especially in those 
which are served by rivers and 
streams or are provided with 
the lagoons peculiar to the 
South-West ’ Coast of India, it 
should be quite possible to 
establish very .extensive and 
lucrative Jdwck-farms. So far as 
Southern^India is concerned, there 
is fair amount of duck-farming 
•in the neighbourhood of Cochin, 


localities, but everywhere, the 
indu.stry is on a haphazard and 
unsystematic scale, .and the duck 
farms of Southern India piust not 
be looked upon as resembling, 
ever so slightly, the remarkable 
duck-farms of , say, Suffolk, in 
England. Just at present, there 
is some talk of introducing the 
Chinese method of duck-raisilig' 
into parts of the Madras Presi¬ 
dency and there is gPod reason 
for hoping that, should the industry 
be established, it will, in fhe 
course of time, prove a great 
source of profit. 

Poultry-fanning is to be strongly 
advocated in India, npt, only be¬ 
cause the existing supplies of 
poultry are beginning to be found 
inadequate to meet home require¬ 
ments, but because .such farming, 
if carried on as it could and 
should be, would, in the course 
of time prove a source of, much 
wealth to the country through 
the creation of an export-trade in 
poultry and poultry products. 
In Europe and America, at the 
present day,- poultry-culture in 
one form or another is a really 
important industry in which much 
capital is invested. Great Britain 
does a considerable amount of 
poultry-farming and egg produc¬ 
tion on her own account,’ and yet, 
she finds she has to import mil¬ 
lions of sterling wewth of eggs 


in tl^ Qbiiibatqre. Ian<| TVichino- 


and poultiy fame. In *90^ ;; 
her'.;egg- 
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£6,730,574 and her poultry- 
imports, living and 'dead, at 
£1,217,277.. She obtains her im¬ 
port^ from the •United States, 
Canada, several European coun¬ 
tries and elsewhere,, and within 
recent years, thp Australian Colo¬ 
nies have also secured a fair 
amount of the British tAide. 
Indeed, poultry farming is develop- 
ing mpidly in Australia, and 
arounm Sydney, there are now 
numbers of poultry and duck farms 
which supply their best export 
fowls for the London Market, 
d'asmania, too, has started a 
poultry farm, which is maintained 
by the^|ate, bot.i for the 'mprove- 
menf of stock and for affording 
instruction in poultry breeding. 

In France, Belgium, Denmark, 
Germany, and even Ru-.sia, great 
and increasing attention conti¬ 
nues to be paid to poult y-farming 
anij- the industry is eveiywheie 
considered an important, source 
of national wealth. In the Domi¬ 
nion of Canada, poultry-farming 
is now one oi the most important 
national industries, and, especially 
in the matter of eggs, tfie exporta¬ 
tion is go^ng up every '-ear by 
leaps fend bounds. Canadian eggs 
are usually placed for export in 
case} containing 30 dozens each, 
and ‘card-board fillers are used 
whidt provide a separate compart¬ 
ment for each egg. There are 
ifohl storagt! warehouses at various 
.jgolony,. at wh^h 


eggs are collected, soijjted, and 
packed before shipment. These 
arrangements enable the eggs to 
be landed in Europe in a practi¬ 
cally fresh condition as regards 
flavour and with the shells quite 
full. Canada is every year find¬ 
ing Great Britain a larger custo¬ 
mer for her poultry and eggs, and 
while other Colonies also are 
serving the mother-country in 
this respect, slow moving India, 
once reckoned the brightest jewel 
in the British Crown, is apparently 
taking no heed of the fact that 
this proud position is being slowly, 
yet steadily, usurped from her by 
other British possessions. In fact, 
India has an inconsiderable export- 
trade in poultry and poultry 
products. Taking the Madras 
Presidency, where the conditions 
in several parts are very favour¬ 
able for poultry-farming on a 
commercial scale, we find that 
the value of the poultry and game 
exported in 1904-1905 was no 
. more than Rs. 84,841. A com- 
‘paratlvely backward country like 
Morocco annually exports eggs 
alone of the value of about 
£75,000. * 

But after all, it is to the Unitod 
States of America, we must go to 
realise wfiat remarkable results 
can be accomplished by! carefutj 
systematic and scienlific attentio^' 
to the great industry of 
breeding. The value 
poultiy 'taised 
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States ii|; 1899 was nearly 137 
•millions dollars and that of the 
eggs, produced over 144 million 
dollars. As for systematic breed¬ 
ing, on the principle of selection, 
it may be mentioned that, a few 
years back, one American breeder 
obtained an average of 196 eggs 
per annum from as many as 600 
White Leghorns and another 
breeder 194 eggs from 140 
Plymouth Rocks. With regard 
to Mammoth poultry farms, it 
may be mentioned that one of 
the largest single establishments 
in the States is the Meadow-brook 
Farm, in Pennsylvania, occupying 
80 acres, with several hen-houses, 
one of them 1,000 feet long. This 
farm sent to market in one year 
35,000 chickens and 20,000 duck¬ 
lings, in addition to selling many 
stock-birds and an enormous 
number of eggs for hatching. 
There is an establishment in Ohio, 
whose daily demand for eggs for 
incubation' is reckoned in thou¬ 
sands. One order for 20,000 eggs - 
was received in a single day in 
March, 1901. Quite recently, a 
New York paper described what 
is believed to be. the largest egg 
farm in the world. It is in Hancock, 
V. H. It has over 8,400 hens, 
kept in 600 small houses, fourteen 
in ^ach. I The hens average 100 
eggs each during the year, for 
which, the hi^ average of 26 
«j«S^ts a dozen jis received. The 
'op '^h. he»,. is'said 


out to about one dollar. The 
droppings go to fertilise a large 
orchard and are a source of profit. 
Only young hens' are kept, the 
second year they are sold, and 
pullets bought for the next year’s 
egg-crop. Mammoth farms like 
the.se are the exception, not the 
rule, but moderate-sized farms 
are very numerous, and intelligent” 
farmers reckon to make a^profit 
of a dollar a year on each head 
of their laying or breeding-stock. 

In fact, experienced American 
poultry raisers favour the starting 
of farms on a moderate scale and 
increasing the business gradually 
as custom increases. At .the pre¬ 
sent day, it will be found in a 
very large proportion of cases 
that the big poultry farm which 
is succeeding is, that one that 
began in a small way as a side 
line and was built up gradually 
and slowly. On the other hand, 

I could, cite several instances of 
considerable sums having been 
lost in attempts to start poultry 
farming on a gigantic scale. For 
the present, one instance will 
suffice. Some few years back, 
not far from Niagara Falls, a man 
started in the poultry busirtfess by 
buying 25 acres of land and put¬ 
ting thousands of dollars worth of 
buildings on the place. A couple 
of years ago, the whole show weis 
offered for about 10 per cent, of 
what the buildings cott. Withiiv 
si^h^ of this place, brotheis 
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started some seven or eight years 
ago with a borrowed capital of 
500 dollars. They have built up 
a business that yields an annual 
profie^of several 'hsusands dollars. 

This brings us to one of the 
most favourable aspects of the 
problem of pgultry-farming in 
India. The enterprise can be 
started with a small capital'to 
begin with, and if the conditions 
as to ^limate and locality are 
ordinari^j' favourable, profit is 
bound to accrue. Of course, a 
great deal will depend upon the 
attention paid to the undertaking 
and more especially to small de¬ 
tails. It is, perhaps, desirable 
that a st^rt should be made with 
a pure breed and that this breed 
should be studied all the time. 
This, I may mention, is one of 
the chief lessons which poultry 
farming has taught the American 
breeder. In selecting a locality 
for tlje establishment of a poultry 
farm, it will not suffice tOo take 
into consideration 01.Iv the ques¬ 
tion of suitable clim.ite and land 
suited to the succe.ssful raising of 
fowls or ducks or any other les- 
criptions of poultry. If the inten¬ 
tion is to supply the mark, t on 
anyfliing like an ambitious scale, 
the important factor of cheap and 
rapid peans of communication 
cannot* be left out of account. 
At the “Same time, in several parts 
of India, lands eminently suited 
to 4he successlul raising of various 


breeds of utility, poultry a* to be 
found within very convenjfent dis¬ 
tance of Railway lines or pucca* 
roads that serve as feeders to these 
lines. 

Poultry-farming in this country 
is an industry which is certainly 
well worth the attention of our 
educated Indian friends, who have 
moderate capital which they do 
not well know how to invest, and 
it is, at the same time, an in¬ 
dustry which ought to appeal 
particularly to Europeans and 
Eurasians of small means. Of 
it.-- prontable character, there can 
be no question whatever, but the 
profitableness will depend, as in 
every other industry, to a very 
large extent, on the character of 
the man or the woman who de¬ 
sires to embark upon the enter¬ 
prise.- C. in the Capital. 

POULTRY-REARING 

Mr. V. Krishna Menon, Veteri¬ 
nary Inspector, Singapore, writes 
te the Madras Mail :— 

Since the publication of my 
paper on “Duck-Rearing in Singa¬ 
pore,” I have received a number 
of queries from different parts of 
India by persons interested in the 
subject. 

The Chinese mode oSf 
Incubation* 

There is a general desite <tq 
know more about the Chinew 
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tnethtx^ of incubating eggs but 
[ am a'^raid it is difficult to im¬ 
part a knowledge of it to others 
by correspondence. One cannot 
learn it without being in a posi¬ 
tion to receive instruction practi¬ 
cally for at least two months. 
Once learned, however, it is in 
many respects superior to the use 
of incubating machines. The 
necessity of devoting care and 
attention to the maintenance of 
a fairly uniform temperature, on 
which the successful management 
of an incubating machine depends, 
is reduced to a minimum in the 
Chinese method. On the score of 
cost of incubatio.n again, one will 
prefer the Chinese method to the 
use of incubating machines. I 
use an American incubator, the 
“Victor,” loo eggs capacity, which 
I don’t think burns more oil than 
others of the same capacity ; but 
the cost of kerosine oil, in my case, 
was never less than 3 pies on 
every duck’s egg incubated. There 
is, besides, a limit to the number 
of eggs that can be incubated at 
a time in a machine, whereas the 
China man does the business on 
such a large scale that it is not 
unusual to see as many as 10,000 
ducklings hatched out at intervals 
of 5 days. The appliances em¬ 
ployed for tljs purpose are by no 
means* of a costly nature. A few 
specially made bamboo baskets, 
porous ^ck-cloths, a certain quan¬ 
tity of ^ddy*hp^ afid a 


warming pan being all that is 
necessary. 

This ingenious method is based 
upon the fact that an egg under 
incubation develops, as a lesult 
of the chemical changes that take 
place inside the shell, a certain 
quantity of heat, which varies 
directly with the number of days 
the' egg has been under incuba¬ 
tion. The amount of heat thus 
developed after the 15th day of 
incubation amongst, say 160 eggs, 
if properly preserved, will be 
sufficient to keep them in a pro¬ 
per state of warmth, and to raise 
to .a certain extent the tempera¬ 
ture of other eggs in contact. 
Hence bv skilful arran£*ement of 
layers of eggs that have reached 
different stages of incubation, the 
whole lot can be maintained at 
the proper degree of warmth 
without applying any heat from 
outside. 

Westkrn Incubating Machines 

An incubating machine, on the 
other hand, has its own advan¬ 
tages. A book of instructions is 
always supplied with the machine 
One sooner or later will be able 
to manage it. .Moreover, it is not 
always that one has H large 
number of eggs to be incubated 
at a time, and it may not \>e the 
intention to introduce fresh eggs 
for incubation at regular ititcrvals 
of five days. In these circum¬ 
stances the use <ff incubating 
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machines will be found to be more 
convenient than the Chinese 
S5rstem. Complaints, however, 
are not rare _ th^t incubating 
machines have ^lot all the points 
of excellence claimed. Instruc¬ 
tions furnished for their manage¬ 
ment are, in some cases, open to 
correction. For instance, 102 'to 
1P3 degree is the temperature which 
is recfuired to be maintained in 
the egg'Hiamher of an incubating 
machine, but from my experience 
both With the machine and the 
Chinese method, I am led to 
believe that a successful result 
can be obtained for duck’s eggs 
by maintaining a tempemture of 
100 deg. Vkr. I have repeatedly 
taken temperatures of ducks’ eggs 
under the Chinese system of incu¬ 
bation, and in no instance could 
I find them raised above 100 deg. 
Far. A good deal of annoyance is 
generally felt in trying lo 
maintain a uniform temperature 
in the egg chamber of an incubat¬ 
ing machine, the contrivances 
provided in it for the purpose by 
the manufacturer being not so 
perfect in their action hs to ex¬ 
clude the necessity of close atten¬ 
tion* on^the part of the operator. 
But experience will teach that 
c^n stand more variations of 
temperature than we at first 
supposi*, and that there is less 
danger of its falling accidentally 
below 100 deg., than of the same 
above 103 


What measure of suceps has 
attended my efforts at incubating 
eggs is another point on which 
information is sought. In this 
respect, I have not btien uniformly 
fortunate either in the use of 
machines or in the Chinese system. 

I have been devoting more atten¬ 
tion to ducks’ eggs than to fowls’, 
and in no case could I get a more 
favourable result than 70 per cent., 
while on two occasions, I lost 
nearly the whole of my eggs. 

THE POULTRY INDUSTRY 
OF AMERICA 

The most Gigantic in the 
World 

From an excellent article on 
the subject of poultry-farming 
contributed by Mr. Lewis Wright, 
the author of “The New Book of 
Poultry,” to the latest edition of 
the “Encycloptxidia Britannica,” 
we learn that the poultry industry 
ill the United States is the most 
gigantic in the world, and pro- 
bably the greatest pecuniary in¬ 
terest the country possesses. By 
the census of 1900, which tabulates 
returns from 5,096,252 out of the 
5 ' 739>655 farms in the States, the 
number of fowls ove?Ttlree montht 
old on Tst June 1900 was returned 
as 233 i598i°8s> with 6 , 599 , 3 ^ 
turkeys, 5,676,863 geese arid 
358 ducks, or 250,681,673 ;‘li* 
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all, vkyued at 85,794,996 dollars. 
This, however, would include very 
few of the chickens raised that 
year, which would not have reach¬ 
ed the age stated, and mainly 
represents breeding and laying 
stock, which thus averages about 
49 birds to every holding ; it also 
of necessity omits many of the 
smaller city-lot raisers. The value 
of the poultry raised during the 
whole year 1899 is given as 136, 
891,877 dollars, and of the eggs 
produced (1,293,819,186 dozen) at 
144,286,186 dollars; a total year’s 
product of over £56,000,000. 
Adding only a very moderate 
amount for city-lot and other 
small producers not making re¬ 
turns, it will be .seen that the 
poultry industry in America ex¬ 
ceeds in value either the wheat 
crop, or swine crop, or cotton 
crop, which probably comes next 
in value. 

EFFECT OF FOOD ON EGGS 

The effect of food on the flavor 
of eggs is found by . an English 
medical man to be surprising. 
When the hens act as sea-vengers, 
their eggs are made, unfit to eat, 
but a dieKT of sunflower seeds 
produces remarkably fine and 
sweet eggs. 


3 

WOOL AND SHEEP¬ 
BREEDING 

The total nu.rrber of sheep in 
the world is estimated to be 480 
million. In Australasia, there are 
83 million, whilst the United 
Kingdom has 30 million. India 
ranks eighth on the list of wool- 
producing countries with a total 
of 18 million sheep or o^s' million 
below that of France, and the 
production of wool in India was 
estimated in 1905 at 85 million 
pounds. These figures indicate 
that in the production of the fibre 
which has been used by man from 
the very earliest time^,' India is 
contributing no small proportion 
of the world’s supply. Whilst 
there are probably more urgent 
problems to be dealt with by 
those interested in the develop¬ 
ment of the resources of India, it 
is to be hoped that some praictlcal 
attempts will be made before long 
to improve the staple of the wool 
grown here. Whilst it is unlikely 
that any marked improvement 
can be looked for in the wool 
grown on the plains, there appears 
to be no reason why sheep rai'sing 
conducted on a larger scale than 
has yet been attempted might not 
be undertaken successfully’ in the 
hilly districts. It has beenalready 
proved by a series of experiments 
carried out- some years ago, that 
vmder better < conditions and 
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careful breeding, the Indigenous 
sheep of India can produce wool 
of a fair quality, but these ex¬ 
periments need to be made on a 
much Wgger sc%fe. 


3Becs, Beeswhx & ibonc^ 

BEE-KEEPING IN INDIA * 


A ^OFiiABLE Industry 
Mr. V. G. Dhanakoti Raju, of 
the College of Agriculture, 
Saidapet, writes;—It may be 
interesting to describe bee-keeping 
in India and draw a comparison 
between «th>s and the methods 
adopted in Europe and America. 
Bee-keeping in India is very rare¬ 
ly ca.'ried on, especially in the 
Madras Presidency. In Coorg, 
bees are domesticated by villagers. 
The latter take earthen p its with 
holes, pierced in them, besmear 
the inside of the pot with honey- 
wax and place them upside (h- vn 
on a piece of wood or a slab of 
stone. The bees are attrae*^ed to 
the spot by the smell of the "^ax, 
and the person intending to 
domesticate them finds a''*^er a 
few day^that they have taken to 
remain in the pot. He then 
remove's the pot at night, after 
having * covered it over with a 
blanket, and places it either on a 
tree near or under the eves of 
his* house or* in any adjoining 


place. The general methjtd of 
harvesting the honey is / rather 
peculiar. The bees are driven 
from the comb by a tuft of burn- 
ing grass placed jus^t under the 
tree or rock where the bees are 
hanging, and during this process, 
no doubt, many of the bees are 
lost by their wings being singed 
.and burnt to death. After this 
is done, the whole comb is taken 
along with the young brood in it. 
The shop-keepers again adulterate 
this honey with jaggery-water, 
just as they do in ghee with 
safflower oil. This is the so- 
callc honey we get in our bazars. 

Such a system of bee-keeping 
and honey harvesting also pre¬ 
vailed in Europe years ago. The 
first great improvement was the 
invention of the frame hive. The 
improved hive rendered it possible 
to examine the comb and bees 
at any time, to feed, to take the 
brood : nd stores of honey from 
one hive to give to another, to 
change the queen, make artificial 
svvarms and generally to control 
the breeding and take the 
stores without injuring the bees. 
A number of observers have 
chronicled the life-history and 
anatomy of the bee, and these 
are now so far understood that 
bees can be bred wjjJj as much 
certainty as poultry, fish} etc. 
The invention of queen cages, 
smokers, honey extractors, has 
made bee management easier, 
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simpllij and also more certain 
in its results. The new system has 
rendered it practicable to keep 
bees on a large scale as a remu¬ 
nerative employment. 

As to the possibility of keeping 
bees in India after the improved 
method, there can be no doubt. 
The beginner must have at least 
a frame hive, a queen cage, 
smoker and the honey extractor. 
The progress of the bees depends 
upon the skill of the bee-keeper. 
The return for the capital spent on 
this industry, is as certain and 
relatively much higher than in 
any other rural industry. Besides 
that, it is an advantage to keep 
bees in every garden as they help 
cros-s-pollination in plants. I 
have seen several instances where 
plants have not produced good 
seeds although they have beauti¬ 
ful perfect flowers, and this is all 
due to the absence of bees to 
fertilise the pollen. 

Although there are five or six 
varieties of bees known only thred 
are important. The Apis Florea 
(Sirraii Thant in Tamil) is a small 
bee that builds a single comb on 
trees, walls and bushes. The Apis 
Indica {Thodefntnani in Tamil) is 

a bee that builds a number of 
parallel combs in carrities in trees 
and rocks, «tc. The Apis Dorsata 
{Kadanthi ■ in Tamil) is a bee that 
builds an immense single comb 
under the bough of a tree or oycr- 
^ ^v»Tfae ,’-ljdl-keeper 


must know which kind of bees 

can be selected for domestication. 

The cultivation of Apis Dorsata is 

impracticable, because the one 

comb cannot be. taken v/ithout 
' 'e 

taking the brood with the honey. 
There can be no doubt that Apis 
Indica may be cultivated success¬ 
fully. I have tried experiments 
at Rajapalayam, a place close to 
a forest in Tinnevelly District, 
with Apis Indica, which,, proved 
successful. 1 managed'the bees 
with a few appliances I have, 
such, as smoker, queen cages, 
honey extractor and frames, etc. 
But, as a matter of fact, the yield 
of honey from a hive of Apis 
Indica is below th.e, average 
quantity as obtained from a hive 
of Italian bees. Wc might 
propagate Italian bees in India 
by introducing a queen bee in a 
hive of Apis Indica. I think good 
honey should be as readily procur¬ 
able in the bazars as good,,ghee, 
and I am sure the introduction 
of bee-culture in India would 
bring about this result. 

BEES IN INDIA & AMERICAN 
INVESTIGATION 


Mr. F. Benton, the head ' of the 
Agricultural Section of th^ Bureau 
of Entomology, U. S. Department 
of Agriculture, is now touring 
through India lor Ate pui^ose of 
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inquiring into the several species 
of bees and sending live specimens 
to America for trial in that coun¬ 
try. The farge honey bee has 
alwa}^ been object of much 
interest to bee-keepers, and several 
attempts have been made to 
introduce it into liiuropean agricul¬ 
ture, but without success. ^Ir. 
Benton is not sanguine that 
impnovement can be eflected in 
Amerib^ by the importation of 
Indian species, hut he considers 
that there is a considerable opening 
in India for a bee-keeping Industry, 
both in the hills and in the pl.ains, 
if simple scientific methods .are 
taught well witi in the capacity 
oftheJiffMan peasant. Mr. Benton 
has just completed a tour through 
Russia, Asia Minor and Persia 
and proceeds from India to the 
Philippines with a similar object. 
Such tours of Investigations are 
evidence of the thorough methods 
employed by the IJ. S., America 
for the improvements of her 
industries. 


TRADE AND MANUFACTURE 
OF "BEE S WAX 

We rarely see bee-hives in 
inhabited localities. Bees general¬ 
ly bijild their hives in places 
unfrequented by men. Officers of 
tlje Forest IJepartment frequently 
, eomo across bw-hives in large 


numbers in deep forests^ These 
hives are collected by the people 
of the foreSts, who melt»them 
down and sell the wax. In' the 
forests of the Sunderbans, Assam, 
Nepal, Chota Nagpur and Orissa 
are to be found millions of hives. 

The wax from the hives is 
at first obtained in a very impure 
state. Dishonest traders again 
mix up many fatty substances 
with it. The wax has therefore 
to be refined, or it serves no useful 
purpose. The uneducated people of 
the foiests do the refining in a very 
;-mple primitive way. The hive 
is put in a ves.sel partially filled 
with water and heat is applied. 
The hive melts with heat and the 
portion of it which is wax, floats 
like oil, on the water. When the 
melted hive looks like oil, it is 
poured out into moulds and wax 
is formed when the mass cools 
down. The moulds are next 
immersed in water and the wax 
separates from the mould. The 
wax obtained in this way looks 
sather yellow. In some places, 
mustard-oil is used instead of 
water in the melting process. But 
the wax obtained in this way do 
not fetch a good price in the 
market, as it is very difficult to 
refine. 'The. wax obtained from 
villages in the foWt of various 
moulds, is again melted in wax 
factories. A further process of 
refining is performed, and the wax 
is now laid out in roe totpod' 
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bricks. VThis refined wax goes 
to England, while the unrefined 
wax goes to China, Singapore 
and ' some other places. India 
sells very little refined wax, simply 
because the people do not know 
how to refine properly. The wax 
industry has a great future before 
it, if educated people will take to 
it and employ improved process 
of refinement, as they do in China 
and America. 

The refining process is briefly 
as follows :—The impure wax is 
cut into very small pieces with a 
knife and are then boiled in water. 
The boiling mass when it looks 
like oil, is slowly poured out 
into a tub of water, the water 
being constantly agitated. The 
melted wax now floats on the 
surface of the water in small 
masses. These wax particles are 
dried in the sun, generally on 
the roofs of buildings, care 
being taken to protect them from 
dust. The particles gradually 
grow whiter and whiter as they 
are dried. One to two weeks if! 
sufficient for a thorough drying. 
The wax obtained in this way 
is again melted, immersed in 
water and dfied in the sun. 
Generally after two exposures, the 
wax is again melted ^nto the form 
of moylds. «^n being immersed 
in water, the wax separates from 
the moulds. The wax blocks are 
now stamped. with the name of 
Use factotyf Great care to be 


taken when the work of drying 
goes on. The wax has frequently 
to be moved about with a stick. 
Adulteration in wax, is easily 
detected by cherpical analysis 
and therefore adulterated wax 
sells at a low price. 

Besides candles, wax-cloth and 
dolls, many articles are made of 
wax. In the preparation of polishes 
and as wads for cartridges, it is 
largely used. In Government 
Medical Stores, wax is used in the 
preparation of ointments. A kind 
of black-wax is prepared from the 
sediment which remains in the 
process of boiling. Goldsmiths 
prepare moulds for ornaments 
from this wax. Thus no part of 
wax is wasted. In Arherica, 
people lay out large flower-gardens 
for farming bees. The refining 
process can be very successfully 
carried out in India as the sun 
shines fiercely thoughout the year. 
Educated Indians may very profit¬ 
ably turn their attention towards 
this direction. Five to ten 
thousands Rupees will be quite 
sufficient for starting on this 
industry. 

If the indolent village-folk will 
prepare wax in the manner describ¬ 
ed above, they may 'earn a 
considerable amount. Impure wax 
sells in Calcutta at Rs. 40 to 
Rs. 45 per maund and wax once 
refined at Rs. 55 to Rs. 00 per 
maund. If a man can prepare 
5 seers of wax, he may earn Rs. ‘5, 



f 23r 3 


The gain frorft honey too is very 
considerable. A seer of honey 
sells from 8 annas to Rs. ^ accord¬ 
ing to qualify. 



WAX CANDLES 

• 

Pure wax candles, i.e.. free from 
tallow, are in great demand on 
occasions of ceremonial observ¬ 
ances by the Hindus all over the 
country. 

A regular industry on a proper 
scale is bound to be lucrative. 

®Ul TliiMieti:? 

STARTING OF SMALL MILL 

Mr. B. N. Dass, g8 Clive Street, 
Calcutta, writes:— 

‘ When I suggested the starting 
of small mills, many people 
endorsed my viev., while others 
laughed outright at the idea. 
Many went so tar as to assert that, 
according to expert opinion, small 
mills can not be worked at all. 
I, therefore, give below an estimate 
of tHfe pwjbable expenditure neces¬ 
sary for starting a small mill ki 
this country. 

Capital 

The f^lowing machinery is required 
A Boiler, li N. H. P. £ loo 

An Engine, lo*N. H. P. 78 

( Hm-windil^; awnhine ... ,, 30 


I Bobbin-winding machine 

& 

S6 

I Warping machine 

t... .. 

30 

I Slasher-sizing machine... 


170 

I Size-mixmg“^apparatus ... 

... tt 

35 

I Drawing-in frame 

... )S 

5 

50 Looms at 12-10 each> 

... ff 

625 

Shafting and pulley 

... ff 

iro 

Other parts and accessories 


170 


Total £ 1,409 


Taking a £ to be equivalent to 
Rs. 15, the above will come up to 
Rs. 21,140. The cost of a shed 
for the factory will be about 
Rs. 5,000, and the setting up of 
machinery, fittings, etc., may cost 
another Rs. 1000, so the total ex¬ 
penditure will not exceed Rs. 27, 
000. A working capital of Rs. 3 
to 4 thousands is all that is 
required for the yarns may be 
purchased at 45 days’ credit. 

Production 

It is said by experienced men, 
like Mr. Johnson, that each power- 
loom can produce in India 70 lbs 
of coarse cloth per week, so the 
medium cloth may safely be put 
down at 6olbs. per week. Calculat- 
isg at this rate a month’s 
production may be put down at 
270 lbs. One pair of “ dhootie ” 
weighs obout 2lbs, so 135 pairs of 
dhooties will be the monthly 
outturn of each loom. Consequent¬ 
ly the production of 50 looms 
will be 6,750 paii^» Even if we 
leave out of consideration 750 
pairs for holidays, etc., still 6oo0| 
pairs will be no mean montMyV 
production, 
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MaV^ufacturing Expenses 

1 Manager ... ... ... Rs. 

2 JobGer.s ... ... ... ,, 

25 Weavers @ 20 each ... ,, 

Women for winding .. ,, 

4 Men for warping and sizing .. „ 

2 Boys for drawing-in ... ... ,, 

4 Coolie.s .. ,, 


2 Men for folding room . 

■ ■ n 30 

2 Clerks . . 

35 

4 Chowkidars ... 

... „ 40 

I Engineer 

■ ■ 30 

1 Fireman 

„ 15 

I Cleaner 

■ 15 

I Oiler 

. . „ T<; 

Coal for boiler 

... 150 

Oils and petty stores 

.. ,, 100 

Rents, taxes, etc 

,, 100 


Total Rs 1,415 


The above estimate is made on 
a rather extensive scale and the 
actual expenditure may come 
down to a much smaller sum than 
stated above. 

If Rs. 1,415 be put down as 
the manufacturinfr expenses for 
6,000 pairs of dhooties, the expenses 
per pair comes to about 3 annas 
and 9 pies. 

Profit 

It is difficult to say what the 
exact profit would be, but the 
following estimate, is based on 
the present price of- yarns and 
cloth in the market, may be taken 
as fairly accurate. If the prices 
of yarns rises, the paices of cloths 
will aleo risffTbroportionately. 

In a pair of dhootie, 44 inches 
wide and 10 yafds long, of which 
the warp is of 40’s yarn, 64 threads 
'“'per ip^h, '.aiid ■'Wtftf of so’s 

t ■■ I- - T 
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yarn, 60 threads *per inch, the 
yarn required would be about 
70 34 hanks of 40’s yarn and 34 

500 hanks of 50’s yafn, inclusive 
5 ° of wastage. At the present rate 
of io| annas per 11). of 40’s and 
35 II annas per 11). of 50’s yarn, the 
price for the 64 Hanks amounts to 
about Re. i, and, if coloured 
borders are required, the price 
would be one anna more, so the 
price of yarns for such a, pair of 
cloth is Re. i-i. About half 
pound of size need be added to 
the yarns, thus the cost of size 
will be 1 anna and the cost of 
manufacturing as shown above 
will be 3 annas 9 pies, so the total 
cost for a pair of clotlr“amounts 
to Re. 1-5-9. The present market 
price for such a pair of imported 
dhootie is at least Re. 1-9-0 so a 
profit of at least 3 annas per pair 
may safely be expected. Calcula¬ 
ting at this rate, the profit for 
6,000 pairs will be Rs. 1,12^, i.e. 
per month. Setting apart from 
this sum a portion for repair of 
machinery, insurance, brokerage, 
expenses of sale, etc., a nett profit 
of 700 to 800 rupees may be ex¬ 
pected every month. , 

From the above will be cseen 
\^hat can be done with small 
weaving mills, without which it 
would be impossible for^ us to 
compete with foreign goijds, and 
unless we can produce cloths of 
the same’price as imported ones, 
which we can only 4o 






power-looms the Swadeshi move¬ 
ment cannot last long. With 
larger mills, a better profit may 
be made, but as it is not possible, 
at the Resent tij^e, fo find surfici- 
dnt capital for such big mills, at 
least in Bengal, I advocate the 
starting of smaW factories on 
the lines suggested above, in the 
hope that at least a few of our 
monie^} men will come forward to 
give the* ^cheme a trial, and, I am 
confident, they will succeed, while 
their success will open the ej’es 
of others to follow in their wake, 
and then, in about two years’ time, 
we may expect 50 or 60 small 
mills in Bengal, meeting at least a 
portion oWtengal’s requirements. 

JU TE MILL IN BENGAL 

Of the several manufactories the 
jute ntills are the most important 
and occupy a very conspicuous 
position amongst the various m- 
dustries of Calcutta. Allthem'IIs, 
without a‘single exception, are 
managed by European firms under 
European superintendence and not 
a fe\t% of^ them entirely'wiih Eu¬ 
ropean capital. Jute industry 
being a monopoly of Bengal, all 
the mills are thriving well and 
all- of t^m are paying good divi- 
dents. 

There are altogether about 34 
ifitla i« ,jpaic»ita, lituated ia 


variojus part of the Subu^ of 
Calcutta, on both sides of tfle river 
Hooghly, eastern bank or the sight 
bank of the river occupying the 
largest number. A f^ware situat¬ 
ed far from the river, but having 
communication with the river by 
the Balliaghatta canal. The first 
and the most ancient jute mill 
started in Calcutta is the Bara- 
nagore Jute Factory managed by 
Messrs. George Handerson & Co. 
The unprecedented success of this 
pioneer mill made many European 
firms of Calcutta start jute mills 
and as the demand is steadily 
increasing every year, all the mills 
are fully employed and there is 
ample room for a few others. The 
only progressive trade in Bengal 
is the jute-trade and other trades 
having intimate connection with 
jute. With a capital of about ao to 
30 lakhs of rupees, a good jute-mill 
may be started, and if managed 
economically and wisely, it may 
yield a very good divident. 

We can suggest to our country¬ 
men to start a joint-stock enter¬ 
prise in this direction and there is 
every chance of its being crowned 
with success,. Before the days of 
the jute-mills, we had in our 
country a kind of gunny bags, 
known as country-gunny, which 
used to be imported itrto Calputta 
from the northern districU of 
Bengal, which were very strong-^- 
much stronger, than the 
gunaies opw ip toe, hwt:' 
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UttleV rough-looking. Large quan¬ 
tities Vjf this kind of gunny used 
to he exported to Europe and 
America and fetched very high 
prices. This hand-made or rather 
country-gunny industry is nearly 
gone and whatever little is still 
left of it, is completely lifeless and 
may in a few years completely 
die out. If the weavers of the 
country-gunny are only made to 
make their gunnies like the mill- 
gunnies (woven with thinner 
thread) of different thickness in 
immitation of the mill-made 
gunnies with blue and red stripes, 
there may be still some chance for 
the trade. Bi t, this trade com¬ 
pletely left in the hands of the 
ignorant weavers and without 
any assistance from Government 
or intelligent people, is bound to 
die a natural death in a few years. 


BENGAL JUTE MILLS AND 
GERMAN COMPETITION 

1 

Dundee was the first to start 
Jute mills for the purpose of 
manufacturing guni\ies and was 
in-the full ‘enjoyment of the 
monopoly for many years. 
Calcutta mills wei^e then started 
whic}i successfully competed with 
I^un^ee in all the foreign 
markets. But as nearly all the 
Catcut^ mills had been smarted 


mill-owners, they were not at al 
material losers in any way bj 
the Calcutta mills. But now 
both Dundee and Calcutta, have 
found formidable^ competitors ir 
Germany, where several Jute 
mills have recently been started 
under State ‘ patronage anc 
protection. It will be no 
wonder, if like German sugai 
and other articles, the Cnlcutta 
market is flooded with bacs 
’‘made in Germany./' ere long. 

ADULTERATION OF JUTE 

With a view to increase the 
weight of Jute, middleman 
generally put water in it. This 
fraudulent practice does not only 
cheat the honest buyers, but also 
serves to decrease the strength ol 
the fibre and destroy the gloss and 
colour of It. This moisturejs also 
the direct cause of many unfortu¬ 
nate fires that take place every 
year at Calcutta. The Government 
are contemplating to take steps 
to stop such malpractices by 
legislation. 

FLOUR AND OIL mills 

Of the several othei}. manu¬ 
facturing industries carried on 
with the help of machinery, flour 

An4„. 
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conspicuous position. In Flour 
mills, the old style of grinding 
wheat with stone chakies or round 
stone grinders if getting out of 
fashion and is^reing completely 
done away with. In the place 
of the old stonf chakies, steel 
rollers are now in use which grind 
wheat much better and far 
quicker. 

In Calcutta, there are two big 
and welUorganised Flour Mills 
conducted by two first-class 
European Houses with success. 
There are also man}'other equally 
first-class Roller Flour Mills 
conducted by the Bengalees with 
equal success. But this industry 
seems tc be overdone and there is 
not much room left for any more 
big mills. 

Lately, however, a kind of small 
mill has been imported here from 
America which is cheap '■nd can 
■^be conducted with very small 
■capital and grinds about 30 reds., 
of wheat in 12 hour". The cost 
of this kind of mills including an 
Oil Engine of about two horse 
power can be had for about 
Rs. 1,500 to Rs. 2,000. Such 
small mills are very suitab'e for 
Muffistil <owns, where they can 
be started with great profit, 
specially if they are situated on 
any Railway fine, insuring cheap 
and speeAy import of wheat from 
the Upper Provinces. 

Oil* Mill comes next 


position and is at present^ very 
profitable industry in Calcutta. 
About 5 or 6 j'ears ago, all the 
Oil Mills of Calcutta used to act 
independently and to* produce or 
sell oil as it pleased the pro¬ 
prietors. They naturally were also 
obliged to sell their oil in com¬ 
petition w’ith other mills and 
hence this industry often used to 
lead the proprietors to loss and 
ruin. But the proprietors of 
several Oil Mills found out their- 
mistake and they made a com¬ 
bination amongst themselves, 
binding themselves to sell their 
oil at certain rates to be fixed by 
the Committee every week and to 
stop their mills when there was any 
accumulation of stock or when 
the demand did not exist. Thus, 
all the Oil Mills are making 
profit and all of them are thriv¬ 
ing. .At present, this industry 
is one of the best and surest in¬ 
dustries in Calcutta. A small 
sized-mill with about 100 crushers 
(Qhanies as they are commonly 
carted in Bengal) can be started 
with a capital of about Rs. 20,000, 
and is sure to yield a handsome 
profit equal Ao about 50 per cent, 
of the net outlay. We recommend 
this trade to any one who has 
at command & sufficient capital 
to start a mill as aforesaid^ Of 
all the known trades, this oil mili 
bugine.ss is the safest now, op 
account of the existence of 
uni^ ainoa^ tbc dl^ej^tlii^# 
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dwnei\'. That unity is strength, 
is amply verified in ■ this trade 
and every one of the members of 
the Committee is enjoying a per¬ 
fect security against loss, so far 
as the rates and stock are con¬ 
cerned and there cannot but be 
uniform and steady profit in the 
business, unless it is very badly 
managed or the management be 
in the hands of thieves. If the 
members of the different trades 
of Calcutta thus unite themselves 
into Committees to protect their 
own interests like the one just 
referred to, it may be that each 
and all of them may fairly prosper 
and the chance of losses may be 
reduced to minimum. 

There is another kind of oil 
manufactured at Calcutta and is 
largely shipped to different parts 
of the world. This is Castor Oil 
and is obtained from castor seeds. 
There are two different ways of 
getting this kind of oil out of 
castor seeds—(i) crushing' the 
seeds by Hydraulic power and 
(a) by the driving of ^ kind of 
screw by hand-power. Of these 
two means, the latter is very 
largely resorted to and is consi¬ 
dered to be the better of the two, 
in as much as, it has been found 
that) the latter conirivance yields 
inor< oil ‘ and at the same time is 
less expensive. This machine con- 
a long screw with a wheel 


plate placed at the end of a long 
narrow passage where castor seeds 
are placed filled in bags, made of 

a* , 

strong gunny,or canvas, in .rows— 
having iron-pla(,.s of the same 
size as the bags placed between 
each two such bags, containing 
husked castor-seeds. The bags 
are generally about one foot long 
by about 6 to 8 inches* broad. 
There is a fire-place ronning 
along the whole passage, where 
sufficient fire is kept up, to impart 
sufficient heat to the seeds to 
make them a bit softer and easily 
to yield oil. Then the screw at the 
end is gradually driven home 
by hand-power, which pressing 
against the iron plate at,the end 
of the bags, gradually squeezes 
the bags into smaller and smaller 
size and the oil comes out. This 
is a very crude method, but is 
suppposed to be the best and 
better than the Hydraulic power. 
Thij oil then is placed in the 
open, and sun and dews help to 
cleanse it of the impurities which 
settle down and the oil becomes 
purer. There are three kinds of 
oil generally used for mercantile 
purposes—No. i, being very pure 
and used for medicinal. pul poses, 
No. 2 and No. 3 for oiling the 
machines, wheels of carriages^and 
for other purposes as lubricating 
oil. When oil has befsn fully 
extracted the remnant of the 
seeds are taken ot^ of the 
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and are Very largely used for electrolysis with ordinary^battenes, 
manuring potato and sugar-cane as at that time no djmamos were 
fields, Tea gardens, &c. available for that p'urpose. 

__ Various improvements were effect¬ 
ed in the manufacture which 


aiumtnium 

THE SPREAD OF A 
HITHERTO MINERAL 
CURIOSITY 


lowered the price to £2-8 in 1886. 
In 1887, the present method of 
producing Aluminium was invent¬ 
ed by an American, Mr. Charles 
-M. Hall, and was made a 
commercial success first in 


Mr* Charles M. Hall’s 
Invention 

Aluminium is one of the lightest 
and brightest of metals, and its 
great power of resisting corrosion 
and other ren.arkable properties 
have, feS to considerable antici¬ 
pations regarding its usefulness, 
which have been abundantly 
realised. It is an easily workable 

metal and can be worked into 

0 

almost any form which metals 
such as copper, brass and silver 
are capable of assuming. These 
properties were known many 
years ago, but, while it was made 
only on a small scale by el iborate 
and expensive methods, it was 
regarded as a mineral curiosity, 
and only within recent years has 
its«cos( of manufactuic been re¬ 
duced to enable it to compete with 
other commercial metals. 

It js exactly fifty years ago, 
whenialuminium was sold at £18 
per pound. This was prepared 
ip a state ,of purity by H. St. 

'*:CUa«r ,Diiwlte,-i.-,'t!?ho;'',i*plated^ it, by. 


America, where a large company 
was established, and, utilising 
a considerable portion of the 
pow’r of the Niagara Falls in the 
industry, reduced the price to 
IS. 6d. per pound. It was 
subsequently manufactured in 
England and on the Continent, 
and at a rate which soon occa¬ 
sioned a most extensive use of 
aluminium utensils. 

A special department was 
started at the School of Arts, 
Madras, in April 1898, with the 
object of introducing the working 
up of aluminium as a new 
industry in this country. The 
•brass and copper smiths of the 
Madras Presidency are excellent 
workmen, and they found little 
difficulty .in adapting themselves 
to working the new metab 
A market was soon found for 
their productions, and the Euro¬ 
pean and native Population have 
displayed a marked appreciattb# 
of the advantages of alumtt^iV^ 
and are convinced of its 
, rity to and" 
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domatticytensils. Mr. Chatterton, 
■who nursed the scheme from its 
commencement, showed that in 
1903, or in five years, the amount 
of business done had increased 
si times; 426,000 lbs. of metal 
had been imported from England, 
and the prices charged for alumi¬ 
nium vessels had decreased by 
fully 33 per cent. The Depart¬ 
ment in the School of Art, after 
this successful experimental career, 
was closed as a Government 
concern, and was taken over, on 
favourable terms, by the Indian 
Aluminium Company. 

Next to creating a market for 
aluminium in India, is the es¬ 
tablishment of works for the 
manufacture of the metal in the 
country. For the proper consider¬ 
ation of this subject, it is necessary 
to know where raw material is 
available and the probable cost 
of manufacture on a commercial 
scale. Aluminium is made in 
Europe and America from deposits 
known as bauxiu. This is a mineral 
consi^ing principally of alumina' 
or aluminium oxide with smaller 
portions of iron, silica, titania 
and lime, as impurities. In the 
preliminary marlufacture, the ore 
is converted into pure oxide by 
such processes as extraction by 
sulphuric acid, h'eating with carbo¬ 
nate of soda, or digestion ■yvith 
Caustic soda. For the manu- 
factitfe of site metal from the 


necessary, and although we have 
nothing approaching the Niagara 
Falls in this country,_we have a 
reserve of energy which can be 
converted into electricity at a 
cost probably as low as water¬ 
power. , 

It has been demonstrated by 
Dr.‘Warth and Mr. Holland of- 
the Geological Survey that the' 
deposits of laierite which c6ver 
considerable areas in the'.Penin¬ 
sula and Burma have a composi¬ 
tion identical with that of bauxite, 
the chief aluminous mineral of 
other parts of the world. French 
bauxites show a percentage of 
alumina varying from 30‘3 to 
76'9, and those from Alabama 
from 39’4 to 62. Compared with 
these results, the analysis of late- 
rite, or as it might be termed, the 
Indian Jbauxite, from the Central 
Provinces and Central India afford 
from 5f6 to by'S per cent.^ of 
aluminf, and samples from Bengal 
and Bombay give from 43‘8 to 
64'6 per cent. Specimens from 
the Madras Presidency have been 
examined, but their average com¬ 
position does not indicate the 
richness in alumina as Vepresented 
by the analysis of the< fflbre 
northern deposits. At any rate, 
one important fact has been proved, 
and that is that a mineral, 'which 
was commonly been employed for 
metalling roads, has been found 
to be a source of one of the most 


-useful mernls and »«■:( 



certain parts of the country will 
require to be placed under State 
protection. Under existing cir- 
cumftances" of a limited market 
and modern«^ctories situated at 
such long distances away, it is 
practically certain that no Indian 
bauxite will be found in sufficient 
quantity and purity to cover, the 
,cost of exportation to existing 
markets. The prices quoted in 
New *'Y^ork last year varied be¬ 
tween 21 and 22 shillings per ton 
of first grade qualities, and the 
world’s increasing production is 
at present met by supplies from 
France, the United States and the 
United Kingdon . 

Thp “Tuture prospects of the 
aluminium industry in India 
depend upon the efforts made to 
manufacture the metal from in¬ 
digenous sources in this country. 
About four years ago, a limited 
liability company called the 
CaiTvery Reduction Syndicate was 
proposed in London. The object 
in view was to exploit a pioject 
for manufacturing aluminii.ni in 
Mysore by the use of electricity to 
be supplied from the Cauvery Falls 
at Sivasamundr.ini, a great saving 
wo*ld Jhereby be effected in the 
cost of the raw material for local 
manufacture. Whether the Syn¬ 
dicate^ have actually commenced 
operations, we are not informed, 
but it cannot be long before the 
inanufacture^ is undertaken in 
a lojcalit^ lorf 


factory, perhaps, is not ^ suitable 
as in the Central Provinces, where 
the deposits are of greater* purity 
and value. It is reported that 
more than one firm is engaged in 
mining operations and that the 
manufacture of the metal on the 
spot is soon to be inaugurated. 
There are difficulties in the way 
of making both the pure oxide 
and the metal, where the cost of 
the necessary chemicals is at 
present so high, but with expert 
supervision and the sale of the by- 
prodi cts, which are of great use, 
the ultimate success of such an 
undertaking cannot be much 
longer delayed. 

The output of the aluminium 
factories of the world, is said to be 
5,000 tons, while that of copper, 
the metal with which it can com¬ 
pete most advantageously, is more 
than half a million tons. Added 
to this, the growing demand for 
the new metal for purifying iron 
and steel, for military equipment 
^and for domestic and technical 
•appliances, besides the use of its 
salts in medicine and the artsi 
every effort should be made ia 
this country to perfect its manu¬ 
facture and reduce its cost. 

—CAPtTai, 
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.THElPRODUCTION of 
ALUMINIUM 


Since 1889. the production of 
.aluminium has increased largely. 
In that year, the total output was 
only 85 tons, in 1905 it was rough¬ 
ly 8,000 tons. As the production 
has increased, the price has fallen. 
From los. bd. per pound it has 
dwindled to Is. 3d., and if a 
cheaper raw material than refined 
alumina could be used, further 
reduction in price would be pos¬ 
sible. There are at the present 
time, nine works operating either 
the Hall or the Heroult methods 
of aluminium production, and 
between 40,000 and 50,000 horse¬ 
power are employed in the indus¬ 
try. Of these works, only one is 
in the United Kingdom. Three 
are in America, two in France, 
one each in Germany, Switzer¬ 
land, and Austria. A work is in 
course of erection in the valley of 
Pescara, Italy. The demand for 
the metal is growing in connec¬ 
tion with motor-car and railway 
carriage work, the latest example 
of its use being for the inside of 
cars for one of the London un¬ 
der-ground tube lines. The cheap¬ 
er brands are now being employ¬ 
ed in the casting of iron and steel. 
An 'invention has recently been 
pates||i^ in the United States for 


impure alloy of the light metal 
as anode in a bath of molten 
cryolite containing alumina in 
solution, while pure aluminium 
forms the cathode, ^v^ll the inate- 
rials in this bath are kept in the 
molten state, and the three com¬ 
ponents are maintained in their 
respective positions by their diffe¬ 
rent specific gravities, the impure 
alloy being the heaviest and . the 
pure aluminium the lightest of the 
con.stituents of the bath. Alu¬ 
minium can be parted from iron, 
silicon, copper, and other im¬ 
purities bjr this method, and 
it may possibly prove of great 
use in cheapening the production 
of the metal, since it will' enable 

c 

producers to use bauxite directly 
in the reducing baths in the place 
of the much more costly refined, 
alumina. By the present methods 
of production, using refined alu- 
mina in the reducing baths, it is 
improbable that any great reauc¬ 
tion in price can occur, and there¬ 
fore the advent of new methods 
of dealing with bauxite to enable 
it to be used in place of alumina 
are of considerable importance. 

CONDENSED MILK BUSINESS 

To The Editor 
Sir,—We are paying thousands 


aluminium by electiplyais. and thousands of Rupees to 
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the detriment of our interest and 
health. We neither care to know 
whether such foreign condensed 
milk is congenial to our health, 
nor do we carets know its proper¬ 
ties. From long experience, it 
has been proved that foreign 
condensed milk is the cause of 
constipation, dyspepsia, ajnd 
t^orms in the intestines in many 
instances. 

By * ^ well experimented 
scientific process, pure cow’s milk 
can be preserved in a condensed 
or liquid state for any lengtli of 
time. The milk thus preserved 
will have rather a salutary effect 
upon the consum ;r. 

A, v^ry*profitable business can 
be carried on in condensed milk. 

I give you a brief account of prob¬ 
able expenditure and income of 
a small condensed milk factory. 

Let us take, 25 mds. of milk, 
for daily manufacture, for which 
we require the following :— 

Expenses 

I. Permankni Stock 

Rs. As. P. 

5 Iron Pans, made according to 

scientidc requirements -. 100 o o 

I Tank for Raw Miik . . 25 O o 

Lactometer, Thermometer and 

other sdfentific instruments 50 o o 

5 Hearths . . . 25 o o 

Total cost of requisites . . 200 o o 

{ll. Daily Expendituke 

Ra. As.' P. 

S Operators 190 

I Qodc . * 080 

"..o 4'0 


sRh Am P. 

l Servant • . .*030 

Fooding of the Staff . . 1,00 

House Rent .00 

Postage and Travelling . . I o 0 

Rs. 5 o o 

Cost of 25 mds. of milk @ Rs. 2/8 

per md. . . 62 8 0 

Coal . . .100 

Ingredients for manufacture . 45 o o 

25 mds. Raw milk together with 
the ingredients will yield i^ooo 
lbs. condensed milk, for which 
1,000 tin-pots,@ 3 per cent. . 30 o O 

Hermetically Sealing process . 280 

Total Daily Expenditure Rs. 126 O O 

Income 

Ii the 1,000 lbs. of condensed 
milk were sold at about half the 
price of the foreign import, viz., 
at annas 3 per tin against annas 
5 per tin sold by foreigners, we 
shall get Rs. 187-8-0. 

Thus, the balance or daily profit 
comes up to about Rs. 61-8-0. 

At this rate, the monthly profit 
amounts to Rs. 1,845, *he 

yearly profit to Rs. 22,140. 

To carry on a business like 
tVis, it requires a capital of not 
more than Rs. 5,000. Making all 
possible allowances for competi¬ 
tion and fluctuation of the- price 
of raw materials, etc., we can still 
safely calculate a cent, per ^nt. 
profit. 

Should 'any one *be willing ttt 
start the proposed milk business, 
I. shall be glad to hel^ him 
make the business a success. Tlsit 
following prepatatitms of ojuji 
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tw J 5 reserved and supplied to the 
Calcuna market:— 

It Dela Kshtr ( c«tt 5 l ) I 

2. Condensed Milk. 

3. Liquid .Kshir ( ) | 

4. Butter. 

5. Chhana ( WW) I 

6. Cheese. 

7. Sharvaja ( ) I 

8. Ghee. 

9. Dahi in a condensed state. 

The proposed milk business 

does not require the whole capital 
at once or at the very commence¬ 
ment. The first outlay of Rs. 50 
for implements and Rs. 200 in 
cash as working capital might 
suffice. 

One of Independent Profession. 

96, Beltala Road, Kalighat, 

Calcutta. 

Cocoamit 

ITS OIL AND INDUSTRY* 

■ This industry is chiefly earned 
on in Cochin, a Native State on 
the Malabar Coast of India, of 
all sorts of Cocoanpt oil in the 
market. Cocihin oil has the highest 
reputation. 

In Cochin, cocopnuts are taken 
dowp froth nhe trees, when the 
outer part of the fruit just begins 
to ilose' its greenish appearance, 

* For Co^panut Patm .in Tnwancore. 


that is, as soon as the fruit is 
mature. The fruit is not allowed 
to become brown on the tree, 
as in that case, it becomes difficult 
to extract the fi^, which is also 
a profitable product of the cocoa- 
nut industry. 

The cocoanuts are then separated 
ffom the fibrous outer covering 
by means of a pointed stick burjed 
in the ground. The fruitr, thus 
separated, are broken into two. 
The water is allowed to run off, 
as, no use has yet been discovered 
for it on any large scale. The 
broken shells with the fruit 
attached, are now exposed to the 
sun to . get dry. When partly 
dried, the fruit begins'tb contract 
and separate itself from the shell. 
The process is accelarated by en¬ 
tirely separating them with the 
help of a small pointed stick. 

The separated fruit is now 
thoroughly dried in the sun. 
When thoroughly dry, they can 
be safely kept for some time 
without fear of decomposition. 
But if they are only partly dried, 
then the stored article,, first 
becomes greenish in appearance, 
and then gradually gets rotten. 
The dried article is , gen.erally 
known as Copra in the trade. 

When thoroughly dried, the 
Copra is crushed in mills, fhe result 
being cocoanut oil and > oil-cake. 
For breaking up the Copra and 
crushing it, there ^re various me¬ 
thods, The simplest is { 
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ordinary country oil-mill or 
Ghani, as we call it in Bengal, 
driven by buljocks. Oil-mills of 
all size> can aLo 'be used for 
crushing the Co^l'a. Almost the 
whole of the cocoanut oil indus¬ 
try in Cochin is in the hands of 
the Bombay merchants. The 
three largest oil-mills in Cochin 
betong to, la) Messrs. Abdas 
Satar flaji Moosa, (b) Ranchordas 
Ketry, ani>(f) Alibhoy Kadirbhoy. 
all of Bombay. These are big 
mills. But there are many small 
mills also. In fact, where the 
bullock powers is still used for 
extracting oil, any steam engine, 
however small. nUiV be “sei! with 
profit. Hilut in all factories, the 
larger the steam engine, the more 
economical is the consumption of 
fuel, etc. 

I think, in Bengal, we have not 
got a sufficient supply of ci coanuts 
to staij the oil industry. Unless 
cultivation is largely extended in 
the Sunderbuns, I do not think 
there will ever be a sufiicienl sup¬ 
ply. The Sunderbun, I believe, 
is an ideal place for growixy; 
cocoanut trees. The cultivation 
is easy. No expensive fenir N or 
embankments are necessary to keep 
off the salt water as in rice culti¬ 
vation. In Cochin, miles and miles 
of the Ijackwater are being re¬ 
gularly reclaimed by extending 
the cocoanut plantations right into 
thc« water. 14 arrow bunds are 
niiftae with a {oundatityi of stone. 


etc., from neighbouring hill! with 
about one foot of soft mud onjtop. 
During high tide, the water reaches 
almost up to the top of these nar¬ 
row bunds, Cocoanut trees, plan¬ 
ted on the tops of these bunds, 
would thrive best. These bunds 
are not water-tight and in fact, 
often extend into the water from 
the adjoining dry land. 

The husk of the cocoanut is 
steeped in salt water, somewhat in 
the fashion of jute plants. But 
the cocoanut husk has to be kept 
under water for about six months 
before it is practicable to beat 
clean fibre out of it. 

The shells are used as fuel. The 
leaves of the tree are used for 
thatching bungalows. The dead 
trees are used as timber in making 
jetties, etc., in salt water, where 
they last much longer than could 
be expected from their soft interior. 

Any o.ie who wishes to take up 
this industry should go to Cochin. 
The journey is easy now, since 
Erpaculam, the capital of Cochin 
State, is now connected with 
Shoranur on the Madras Railway 
by a metre gauge Railway, cons¬ 
tructed by the Cochin Durbar. 
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COCdTINE-A SUBSTITUTE 
FOR GHEE 


Mr. Hara Banker Roy writes in 
, the Market Report:— 

“After a long period of experi¬ 
ment, a French Scientist has suc¬ 
ceeded in getting a new prepara¬ 
tion from cocoanut, viz., coco- 
tine. It is nothing but highly 
purified cocoanut oil, in edible 
form. Lately, I had an occasion 
of trying cocotine ; the following 
is my experience :— , 

“Cocotine is a perfectly c'ertourless 
oil with a slight smell of cocoanut." 
I had Luchis and Kochoories pre¬ 
pared with it, and I found them 
excellent and hardly distinguish¬ 
able from things prepared with 
ghee. For dyspeptic people, arti- 
of food prepared with cocotine 
is pj®ferable to those made of 
ghee, because it is less heavy and 
does not produce the burning 
due to acidity. Un- 
"ijlBtibtedly, this would prove a 
bpi*^ to people with weak stomach 
with whom ghee does not agree. 
■The only defect of cocotine is that, 
if o>.ten raw with' rice, it smells 
like cocoanut oil. 

“I would highly recommend 
cobotine ,to native sweetmeat 
jaaiiiufaaturers, they can do noth- 
t^bd^ Jhain substituting it io/ 
-whidt; generally 

'ik .ukaaii 


pbominable. t he European pastry 
cooks should also use cOcotine 
instead of lard, as the superiority 
of a pure vegetable oil over an 
animal fat, how«’"er purified, is 
undeniable. 

“The cocotine which has been put 
into Calcutta market by Messrs. 
Jambon & Co., is the production of 
a Pondichery manufactory,the pco-^ 
cess of manufacture is kept-a pro¬ 
found secret, but if local bhemists, 
like Dr. P. C. Roy,try independent¬ 
ly, a method would be easily found 
and I hope local capitalists would 
not be wanting to Start business 
in this line.X 


MlUiC FRaM CodoANUTS 

Mr. D. PiUai writes to the 
“Madras Mail” :—With reference 
to the query, as to whether there 
is any small ipachine or other 
contrivance for the purpose of 
extracting milk from cocoanuts, 
I beg to say that although, so far 
as I am aware them is noanachine 
specially designed' for that pur¬ 
pose, 1 think what is JcgpWn as 
Tincture Press, may with advan¬ 
tage be employed in this Case as 
well, as this simple , aj^pamtust 
which is coaipact scrtsw 'prhsSj 
is used/by^f! 





succulent substance. I have' tried Winifred Godhold, 
it mysf If for taking out the milk started at the Memorial 
of cocoahuts, and I have found it six ladies and one plucky 
very.yseful, haying the .'idvantages already enrolled as 
of being botlrtpeedy and effective some vegetarians afe agil^l* 
in its operation. a class for “men ohlyi* 3 

_ cake made with “nuttef^-''>^#j| 

a representative of thfe' *^] 
VEGET.ABLE BUTTERS BOR Mail” and found to be quifd • 
FOOD REFORMERS cious. One of the most in^ 

_ substitutes is that for geti 

such as used for jellies.', It>i 
London ; May, 1906. —Somedain- tained from a West Indian 

ty looking dishes were set before weed known as “agar-agar.'* 
the nr.embers of the London "Vegc- icllie , exhibited were mOstap: 
tarian Society the other day, in a ing in appearance, arid w(i 
food exhibition, which was the translucent as stained-glass 
feature of their reception at the dovs. The hen appears to 1 

MemprTdl Hall, Farringdon Street onl^ living vertebrate -id^a 

The cow, as a butter-producing vegetarians have not di^ 
animal has now been entirely with, and eggs stiH looin-, 
superseded, so far as vegetarians large in their menus, 
are concerned, and by the follow- ___ 

ing curiously-named vegetable 

fats made from nuts THE BETEL-NUT INDUS 

“Nutter.” “Albene.” 


“Nucoline.” “Cocolardo." ' 

“Nuttene.” “Vcjsu.” ^ Betel leaves are a 

These are mostly portm-mteau ’article of daily consumption 
words. For example, “nutter” ex- us—Indians. The beteltUjlts] 


presses nut butter*,v£rj' neatly; 
“cocolardo*’ is equally adequate 
foi» “cecoanut lard,” and “vejsu” 
represents “vegetable suet.” Wal* 
nut sausage meat is also available 
fdr ^gctariansi and snay prtrwe 
the final indudenient 




fore is an indispensable 
most households and 
grows in abundatufe 

the country, 8b great is the de 

'thata v^y*large 
is' imported 
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countries'! from India, but ^ still 
there remained a deficit of some 2 
lacsof maundsforourown require¬ 
ments, causing a consequent drain 
of some lacs of rupees out of the 
country, which, could be stopped 
altogether orat least substantiall)^ 
minimised by paying greater heed 
to production. 

Then, it is not perhaps, gene¬ 
rally known that portions of the 
bark of the tree, which act as 
cover to the nut bunches, when in 
flower, serve as excellent wrappers 
for cigarettes. They are much 
cheaper, while stronger, than the 
thin paper covers now used. 
Their value is gradually coming 
to be known and for the past 
few years, a growing-trade in 
betel-nut wrappers is being carried 
on between Burma and some 
Districts ol the Chittagong 
Division, pre-eminently, Noakhali. 


PRINTER’S BUSINESS— 

A GOOD LINE IN LIFE ; 

The number of Printing Presses 
is daily increasing in oifr country. 
But there has been no proportional 
improvement in printing or in 
this management 6f Presses. 
This is (Jue to the fact, that only 
uneducated people or men with 
little knowledge of reading and 
tuxfting, become printers here; 

'rand '.^eri^,. 


educated men have taken to the 
business of printing—and by their 
intelligence and application have 
greath' improved . the pripting 
business. 

In connection with this, the 
Book-binding busipess also needs 
much improvement. In Calcutta, 
this business is a monopoly of the 
Mahomedans only. If men of''" 
culture and taste start Binding 
factories, they are sure, to be 
profitable. Publishers of books 
have often to suffer great trouble, 
and sometimes loss, for want of 
good binders with a real sense of 
responsibility. 

In Europe and America, Press 
business is regularly taiught. 
In many Technical schools, there 
are separate classes for this. Then, 
there are also schools where only 
Printing business is taught. In 
London there are two institutions, 
in one of which type-printing and 
in the .other Lithograph-printing 
is taught. Their names are— 
St. Bride Institute Printing School, 
and Bolt Court Lithographic 
and Process School. In Brussels 
there is one, named ‘Trade School 
of Printing’ ; in Paris’ there are 
two ‘Estienue School’« dnd 
‘Guttenburg School’; in Berlin 
there is One, ‘School for Printers’ 
Apprentices,” in Milan thep is 
one School of Printing. 

We give below an account of 
the mode of instruction imparted 
in- the of 
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which is considered to be one of 
the best of its kind. 

•The school was started in 1889, 
and a small building was hired 
for it. In :^^6, a big mansion 
was built for the Institution, 
which together with the adjoin¬ 
ing lands cost the authorities 
about ten lacs of rupees. 
^Students desirous of entering the 
school, have to pass a preliminary 
examination on Dictation, 
Arithmetic and Drawing from 
plaster models. Students must not 
be at ove t6 and below 13 years of 
age. For the first four months, 
students have to be Instructed in 
all the classes, after which a 
studenMs entered into any one 
special department for which he 
has shown greater aptitude. 

Two kinds of instructions are 
given—general and practical. 
They are taught French, History 
and Geography, Elementary 
Mafhematlcs, including Geometry, 
Physics, History of the Pointing 
Press, Painting, Clay-Modelling, 
Gymnastics and Military Drill. 
According to the particular 
efficiency of students' they are 
also taught Engraving, Litho- 
grt^hi^ Gilding, Compositor’s 
business. Stereo, Photo-engraving 
Book-binding, &c. 

It is needless to say that young- 
men Coming out from such an 
Institution can manage all the 
Department! Printing 

biisiness verv satisfactnrilv. 


£00ential 

MR. GEORGE BRO\VN*S 
INVENTION OF *. 
EXPRESSING 


It will be welcome news to many 
that Mr. George Brown of the 
Talawakele firm, has invented 
a machine for perfecting the me¬ 
thod of expressing essential oils 
from odorous leaves, flowers, roots, 
and stems of plants, such as cham- 
pao oil, lemon-grass oil, cLtronella 
oil sandal-wood oil, &c. The 
machine consists of an arrange¬ 
ment of pipes, troughs, strainers, 
syphons, &c. The whole apparatus 
can be placed within a small 
area, is easily controlled and does 
not need any skilled labour. The 
condensation process does ^ot 
need the vicinity of a river or 
stream. Its detailed claims cover 
considerable improvements in 
appliances of its character. The 
net result of the improvements is 
«. remarkable saving of time 
labour, and expense, without any 
need of skilled workmen, and it 
renders the user of the machine 
independent of local conditions, 
leaving him free to work in diSi 
tricts where.there are neither rivers 
nor large tracts 3 f' water, while 
it protects the finished product 
from discolouration, the 
apparatus is made not oi 
but of pewter, 
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odier equally 

majierial. 



oiuBWiCimNG Ilf'^UTH- 


The Government Gardens in 
the Nilgiris, Ootacamond, have 
established an oil distilling in¬ 
dustry, the existence of which is 
probably not known on this side 
! of the country. The oils being 
worked there, are :—Oils distilled 
from different varieties of "Euca¬ 
lyptus ; Camphor Oil from "Cinna- 
momum Camphura ; Gaujtheria Oil 
’ from "Galtheria Fragrantissima" ; 
, Wild Cinnamon Oil from “Cinna- 
momum Wiyhiu" ; Litsea Oil from 
*'Litsea Zeyhanica” ; Sweet Flag 
Oil from “Acorns Calamus" ; and 
Lemon Grass Oil from species of 
“Andropagan"'*'grass. These oils 
ate the products of local indige- 
, «ous plants or those cultivated in 
'■ the gardens and most of them are 
stocked for public sale. 


ESTIMATE .OF WORKING AN 
E^ENTIAL OIL FACTORY 


Punjab, lowing the possibility 
of their cultiv^ion. In many 
tracts, the farmers are uprgoting 
these valuable materials of great 
economic value, f^re I majf point 
out that, in Singapore, there are 
some hundreds of acres put under 
cintronella and lemon grass by 
tht; famous Pisher Co. In the 
Punjab, these grasses should be 
cultivated anew, and the supply, 
that is available now, we should 
commence to utili.se. 

We find that patchouly can also 
be cultivated in the Punjab. Its 
seeds or pTants are available at 
Singapore. 

The following is a general 

estimate for a factory, " 

"Rs, 

ri.int, costing . . ... ... lo.ooo 

Buildings ... ... ... 5»®oo 

Appiifinces ... ... 2,000 

Running capital ... ... 33,000 

Total Rs. 50,000 


(h) CiTRONELLA 

Rs. 

R.aw materials for one month—840 mds. 
Costs at 12 annas per md. on the 


still ... 

630 



Fuel and other expenses ... ... , 

150 

Establishment ... ... 

500 

Interest ... ... ... ...^ 

2tO 

Wear and tear 

80 

Permanent expenses ... - ...^ 

940 


(a) Grass Oils 

'lUtuga, Khus, Khavi, Nimbu- 
l^as wipus cwther sf^ies of 


One still with lemon grafs yields 
out 1,260 Hte. of Citronelli. Oil. 

The other ptiU with lemon grass 
yields i,»6o Bis. of, lemon, g»ss 
oil. 




3 


Citronella costs 

Lemon gras5» 840mds.» at Re. i per md*^ 
Common expenses... 

.. • Total co'.f .. 

^COME 

Citronella oil at i o o a Ih. 

Lemon grass oil at Rs, 2 o o a lb. . 

Total sale. . 


Rs. 

630 

840 

940 


2,410 

Rs. 

1,260 

2,520 

•3,780 

2,410 


Peduct expenses 
Net profit, per month ... 1,370 

{c} Anise Oil and Thymol 

'i'hese are others that 1 have 
experimented upon, Xhe following 
are the figures :— 

Anise for one stilj per month, 840 mds. 

Rs. 

Costs at Rs, 5 a maun.! on the'till ... 4,200 
/tjoviajran ’ISt tne other still 840 mds., 

costing Rs. 4 i)er.maund ... 3,360 

Common e.xpenscs .. .. ... 940 

Total costs 8,500 

Yield of oils— 

1,260 lbs. Anise 
300 lbs. Thymol. Crystal 
1,700 lbs. Ajovvayan Oil 


Total- 


-3,260 lbs. 


Anise oil at Rs. 5 a Ib. 

Thymol at Rs. 8 a lb. 

Ajowayan Oil at Rg. 2 a lb.... 

Total salt- 

Deduct expenses ... 

Net profit per month 

AI f8r the consumption 
organisation is needed to distri¬ 
bute the products in India. Some 
of the ills can be exported. 

(d) Camphor 

Iniia is f, camphor-buying 
It is obtained from 


Rs. 

6,300 

2,400 

3^400 

12,100 

8,500 

3,600 
, an 


camphor trees. It ■ grows ahud- 
dantly in Formosa, China and 
Japan. ■ There are some suitable 
climatic conditions for ' the 
plantation of camphor trees in 
India. But the competetion 
which Japan is opening with 
the world in this industry,' 
renders the chances of this In¬ 
dustry being hardly profitable in 
India. Some interesting papers on 
the cultivation of camphor, print¬ 
ed later on, will be read with 
interest. 

(e) Lemon Oil 

This oil is usually and com¬ 
mercially extracted from the rind 
of the citrus species and not 
particularly the lemon peel. 
One from the lemon peel Is very 
dear. For this oil, there are 
plantations of lemon in Italy. 
There is a great field for such a 
plantation of India. 

Lemon juice serving as a raw 
material for citric acid and the 
lemon peel for oil, the plantation 
df lemon would be a great 
industry in itself.' Our people 
should stir themselves and see 
if there are tracts of land 
available for such an experiment. 

No definite estimate can be 
given for evidept reasons. But, 
considering the consumpljon of 
this oil and its general demgnd 
in all countries, the indi«i^ 
promise to be paying, 
other essential oik. 
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from a paper read at the Benares 
Industrial Conference of 1905 by 
Mr. Puran Chand, Analytical 
Chemist (Tokio) in charge of the 
V. D. H. J., Technical Institute, 
Lahore). 

(f) Eucalyptus Oil 

There is again a great field for 
manufacturing Carraway-seed and 
Eucalyptus Oil in India. 

A large Limited Liability 
Company with an exploiting 
capital will open a great prospect 
in India of Essential Oils. While 
prospecting, the Company can 
utilise its capital in manufactur¬ 
ing best Indian perfumes on a 
large scale by the adoptation of 
Western Scientific Methods. 
There is a great margin of profit 
in Atters of Rose, Keivra, Khas- 
Khas, Bela, Chamelt, etc. The 
different seasons, as they appear, 
will, in rotation, supply the factory 
with materials to work upon and 
thus keep it engaged throughout 
the year. 

Colton-Sce& 

Its Oil ‘in Commo'n Use anp 
Oil Cakes as F(5dder 

Seeds of cotton are treated as 
mew rdhup in this eoufiUryi tvHile 
fdsimriest they fotm sm 

4- i,' f-'l'i. •' .-J, . "V , 


important article of commerce., 
In America, Cotton-Seed Oil is a 
thing in common use. The seeds 
themselves also are a good food 
for cattle which arc used as' such 
in some districts of Behar in the 
same way as oil-cakes are used in 
Bengal. 

4 mercantile firm in Calcutta, 
is going to import machinery 
from England for expressing oil 
from these seeds. 

In Central Provinces, too, which 
is a great home of the cotton crop, 
machinery are soon, so it is report¬ 
ed, to be set up for extraction 
of oil. 

Cotton-Seed Meal as a 
Famine Food 

It was a poor Yankee, we believe, 
who discovered the value of 
cotton-seed oil, which is now 
one of the most important and 
lucrative industries in the United 
States of America. Before that 
discovery, cotton-seed was a waste 
product, and cotton-ginning 
mills used to be hampered with 
it, not knowing how to dispose 
of the “waste.” In 1867, there 
were only four mills in the Scates 
for manufacture of this oil: to-day 
there are over 500 mills. In this 
country, we are only just a»yakeri4- 
iilg to the fact that there are other 
uses for cotton-seed, besides feed¬ 
ing it whole to cattle and buftiijjg 
it in Chiracs on •occa^Qhi^ 
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as the Devali festival. The uses 
to which cotton-seed oil has 
been put are various. Some 13 
year^ago, when hpgs were scarce 
in America ^nd lard was dear, 
fully half the quantity of oil 
extracted from, cotton-seed was 
used as lard substitutes. The 
American make of cotton-seed 
•oil, goes into a variety of commo¬ 
dities, comprising compound 
lard, ’margarene and catolene ; it 
is extensively used for salad and 
culinary purposes, for packing 
sardir.es, and particularly for 
soap-making. It is also used, 
both in America and lingland for 
adulterating hif.her-priced lubri¬ 
cating ^ils. Indeed, so universal 
are the uses of this oil that, were 
it not for the tariff wall which 
shuts it out from Italy, the pea¬ 
sants of that country would use 
it in enormous quantities for 
edible purposes in place of Olive 
oil; while Spain, the country of 
olives, has been obliged to protect 
that important industry from cer¬ 
tain demoralisation by enacting 
that a gallon of creosote shall be 
put into every barrel'of cotton¬ 
seed oil which enters Spain. In 
fact, tCh enumerate tne many uses 
of cotton-seed oil would fill a 
few columns of our space. But 
the la^t (and, to India, the most 
important) use for this oil is that 
announced at the Tenth Annual 
Convention , of the Inter-State 
Cottae-seed Crushers’ Association, 


held at Atlanta, U. S. A. last 
month. It is generally supposed 
that Cotton-Seed Meal is used only 
as a feed for stock or for fertilising 
purposes; but Pro'fessor Connell, 
of Texas, showed samples of bread 
made from the meal mixed with 
wheat flour,which took the conven¬ 
tion by storm. Professor Connell 
.said :--*‘A combination of cotton¬ 
seed meal with other bread stuffs, 
will greatly enrich the flours and 
meals we now use, at the same 
time decreasing the cost to the 
consu.ner. In a short time, we 
may announce that the South 
has 4,500,000 tons of new bread- 
stuffs fit for human consumption.” 
Here we have a ‘famine-food’ that 
ought to prove a most valuable 
stand-by to the people of this 
famine-ridden land. The Depart¬ 
ment of Commerce and Industry 
might make a note 6f this. 

—Englishman 


. ROYNA OR BAIDYARAJ 
OIL 


A tree known in Bengdl as the 
Baidyaraj tree, grows plentifully 
in the forest of Bengal. It is 
known by • d Lffere nt names in 
different p^rts of the provitjee. In 
some districts, it goes by the itame 
of Baidyaraj or Pitraj 
in others, Royna (?1R}), 
tree requires very little ciue. j#; 
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growth. The fruit of the tree 
ripens in October and Novem¬ 
ber, when it bursts and the red 
seeds drop down. The external 
covering of the seed being taken 
away, the seed appears really to 
be black. The red covering 
generally separates on exposure 
to the sun. The seeds are 
pounded down and dried in 
the sun. The powdered seed is 
next boiled in water for a long 
time in a vessel, and the vessel is 
then allowed to cool down. When 
the liquid cools down, the oil 
appears on the surface like a 
crust. This crust is carefully taken 
out and exposed to the sun, and 
we have Baidyaraj Oil. The 
liquid of the vessel, being boiled 
again for sometime, yields a further 
small quantity of oil. In former 
Baidyaraj Oil was freely used 
in lamps. The peasants of Bengal 
had thus a cheap and inexpensive 
source of oil-supply. But, now, 
kerosene oil has taken its place. , 
One Baidyaraj tree yields an. 
enormous quantity of seeds. If 
the work is started on a com¬ 
mercial scale, an oil-pressing 
machine should be usedT to separ¬ 
ate the oil from the seeds. Five 
Beers of seeds will yield approxi¬ 
mately tw.o feftEs of oil. A 
profitable industry can thus be 
started wljich would not require 
^ig capital. 


The latest issue of the “Agri¬ 
cultural Ledger” fro.ti? the Reporter 
on Economic Products, contains 
an account of the Chaulmugra- 
seeds of commerce, which afford 
an . oil extensively used as a 
specific for leprosy. The seeds, 
have been used in India for 'this 
complaint for at least oVer a 
hundred 3 ears and are described 
in old Mahomedan works of 
medicine. European doctors in 
India were attracted to this 
remedy about fifty years ago, and 
after observing its efficac}', the 
oil was promoted to a 'position 
in the Pharmacopoeia. In this 
work, it is recommended as an 
alterative tonic in cases of leprosy, 
scrofulla and other skin diseases 
and rheumatism. The oil appears 
to have been first used experi¬ 
mentally in England in ^the 
seventies, and of late years, the 
knowledge and use of the drug 
have spread to Europe and 
America, where- it appears to be 
increasing in favour and 
reputation. ' 

The origin of the Chauljtnugra- 
seed of commerce, has long been 
supposed to be of a tree named 
"Gynocardia Odorata," ^ but 
mainly through the research of 
Colonel Prain, of the Botanical 
Survey of India, the^ true soutm 
is now tmced to. a tree w^d^ 
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not very euphonious name of 
“Taraktogenos Kurzii.’’ Both 
these ttees yield oleaginous-seeds 
and g^w in 

Sylhet; but \^le the former 
is found in Sikkim and the 
Brahmaputra Vayey in Assam, 
the latter is widely distributed in 
Burma. The seeds are easily 
idrtitified by examining the 
kernelsT 

Chaulmijgra-seeds are brought 
to Calcutta, chiefly from 
Chittagong, and, as sold in the 
market, are of two kinds, -fi) 
mature seeds with a brown kernel 
rich in oil, and (2) immature seeds 
with a black keroel, co.,t;iining 
a smaller propoition of oil of a 
dirty colour. The seeds arrive 
in the market at the end of the 
rainy sca.son, in November and 
December. The seed comes from 
the Kassalong Reserve in the 
Chittagong Hill Tracts, where 
the tree is plentiful, and, is 
exported from the Reserve, down 
the Kassalong River into the 
Karnafuli River and down the 
latter to Chittagong. There is 
no check on the export from the 
reserved forests of the Hill Tmets, 
as at ftresent no Government tax 
is levied on it. The seeds are 
brought out of the forests by 
Jamchas^and are sold by them to 
the Bengalis at Kassalong. 

Chaulmugra-seeds formerly sold 
in Calcutta at iis. 5 to Rs. 7 per. 
mauod. ■'In the. supply in 


the market was small and the 
seeds were selling for Rs. 13 per 
maund. Occassionally, they a,re 
sold by public auction. The 
present price is Rs. 3 to Rs. 4 
per maund at Chittagong and 
Sylhet. and the Calcutta price 
Rs. 6-9 per maund. The trade 
is confined to a few Bengali 
merchants, and the quantity 
disposed of yearly is 5,000 maunds. 
Bombay and Madras, as well as 
foreign countries, are dependent 
upon their supplies from Calcutta. 

To extract the oil from the 
seeds the kernels are separated 
from the shells and dried in the 
sun. They are then partially . 
pounded in a pestle and mortar, 
such as is used for hu-sking rice 
and pulses. The broker, kernels 
are then put into canvas pads, 
and the oil is expressed with the 
aid of fire in a castor-oil mill. 
Sometimes, the oil is expressed in 
a native oil-mill, but this method 
is attended with waste of oil in 
the refuse cake. .As a rule, the oil 
is not refined. There are two 
kinds of oil known, ur's.,—('i)clear, 
bright, straw-coloured, (2) muddy 
and precipita’ting a sediment of 
earthy colour. One maund of oil 
is obtained from about four or- 
five maunds oT The price 

of the oil is Rs. 60 per maunds 
Chaulmugra, like mos^ bene- ' 
ficial remedies, has its substitutes 
and three of these m called “Falne. 
Chaulnugras” are 
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the “Ledger.” The first is the oil 
from Gynocardia-seeds which has 
quite a different composition to 
the official oil. The second is 
the oil, separated from the seeds 
of “Hydnocarpus Wighfiana," a 
tree indigenous to the Western 
Peninsula from South Concan to 
Travancore. This oil has been 
used in the Bombay Presidency 
with satisfactory results. The 
third is the oil from the seeds 
named “Lukrabo” and “Ta-fung- 
tsze” derived from ‘'Hydnocarpus 
anthelmintica,” a tree indigenous 
to Siam. The peculiarities of these 
seeds and their oil. compared with 
true Chaulmugra, are pointed out 
in this interesting number of the 
“Agricultural Ledger.” 


(Eampbor 

ITS INDUSTRY IN INDIA 

The camphor industry affords 
several points of interest to India, 
not only because so much edm- 
phor is consumed in- this country, 
but also because India is a pos¬ 
sible country of production. The 
most noteworthy fact in the re¬ 
cent history of camphor, is the 
fact, that the^upply of the crude 
material is no longer equal to 
the demand. It is estimated that 
the shortage, last year, amounted 
to 3,400,000 Bbs., and this year. 


1,000,000 ibs. and 1,500,000 lbs. 
The present scarcity dates from 
the latter part of 1903, when 
the stocks held by the selling 
agents became (Exhausted. From 
that time up to the present, 
the demand for crude camphor 
has been supplied from the im¬ 
mediate production, which, as 
stated above, was last year con¬ 
siderably less than the estimates. 
The result is a high price for 
crude camphor; and this would 
undoubtedly be still further ad¬ 
vanced, did the Japanese Govern¬ 
ment, who are the chief factors 
in controlling the world’s supply, 
so desire. On the other hand, 
the significant statement js made, 
that the only reason why such an 
advance will not be made, is that 
Government “do not wish to 
encourage too deep a research 
into chemistry for an artificial 
substitute.” We have, before 
pointed out that, synthetic cam¬ 
phor is being produced in com¬ 
mercial quantities; but it is 
probable that, when normal 
conditions prevail again in 
Formosa and Japan, as they 
doubtless soon will; the synthetic 
product will be unable tp cqjmpete 
in price with the natural. 

Celluloid makers are the chief 
users of camphor, and t^ey will 
not be best pleased to- hear that' 
the Japanese are themselves 
about to undertake the tnaiiUr 
facture that substance, 
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is worse news still, however, 
more especially to the camphor- 
grower, is that a new manufacture 
has recently been invented in 
German")^, whicl^^s said to be as 
good as, if not better than, 
celluloid ! "Galalith” which 
means milk-stone*, is the name 
of this new substance. It is made 
by, treating casine with formic 
alehydi, a hard substance, similar 
to ivory being produced which, 
it is said, *can be turned, carved 
and moulded, and is already 
competing seriously with celluloid. 
There is a factory for its manu¬ 
facture at Hamburg, and another 
at Levellois-Perre*-, near Paris. 
It is certain that, if galaliih is as 
good as it is reported to be, a 
large part of the considerable 
demand for camphor bv celluloid 
makers, will cease. 

The scarcity in the simply of 
crude camphor led the United 
States Government recently to 
instruct their Consuls in Japan 
and Formosa to report on the 
camphor industry, and as a result 
Mr. Fisher, their Consul-General 
at Tasui, Formosa has Written a 
comprehensive Report in reply to 
a serifs oi questions, addre.ssed to 
him by the State Department at 
Washington. This report is, to a 
large extent, a review of the 
history of the industry since 1889, 
when camphor was made a mono¬ 
poly by the Japanese Government; 
hpt--in ^ditio6j,soro^ new 


interesting facts are brouglit to 
light. Mr. Fisher attributes the 
scarcity of camphor to lack* of 
labour in the forests, which, in 
Japan, was due to .the Russo- 
Japanese War, and in Formosa 
to the War and the attacks of the 
natives, who have driven the 
workmen out of the camphor 
districts. The termination of 
hostilities has relieved the situa¬ 
tion somewhat, but Mr. Fisher 
does not look forward to the 
restoration of normal conditions 
before the end of 1906, although 
the Formosan Government are 
energetically at work, putting 
down the native troubles. The 
most valuable camphor forests, 
it must be explained, extend over 
an area of about 180 square miles 
in North Formosa, and are infested 
with savages, who are inveterate 
head-hunters. New plantations, 
it is said, are also being opened 
by the Japanese Government in 
South Formosa. Discussing the 
conditions in that island, Mr. 
Fisher states that while it has an 
advantage in cheap labour, the 
inadequate means of transporting 
the raw material from the forests, 
is a great disadvantage, adding 
materially to the cost. 

A Report- 09 Chinese camphor 
has also just^com^*T?> hand. This 
too, is the work of an Am^can 
Consul, Mr. G. E. Anderson by 
name. He writes from Ajstoy^ 

an4 dcserjbes the ^onophpr 
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of tSie Fukien Province, where, 
two years ago, the Japanese 
obtained the exclusive right to 
buy camphor from the Chinese 
citizens of_ the Province. The 
main object of the Japanese was, 
of cour.se, to be able to control 
prices and prevent the Formosan 
camphor market from being 
unduly acted. They hase not 
however, been able to maintain 
the entire monopoly of the 
camphor business. Of late, a 
considerable amount of camphor 
has been brought down from the 
interior; and it is probable that 
the exports for last year will, 
when the figures come to hand, 
show a substantial improvement. 
At present, the Chinese complain 
that the Japanese monopolists 
will not pay more than two-thirds 
of the value of the camphor 
brought down, so the latter, even 
if they cannot maintain the 
monopoly they desire, appear 
able at any rate to manipulate 
matters in China, at the present 
time, in a way that works very 
much to their own ends. 

Supposing, it is found impossible 
to cheapen the cost of production 
of the synthetic substitude, what 
is there to prevent camphor from 
some day, holding sway for a spell 
among plant»«»‘fn'India, Ceylon 
and the Straits Settlefnents, in all 
which cpuntries it is known that 
it thrives ? Sir W. Thiselton-Dyer, 
l»tc pj|ye|tor of the Royal fiotani? 


Gardens, Kfw, caM^t attention 
to its possibilities a year ago, and 
he has not often been found to 
be wrong. “I have long urged 
the cultivatiim i(j camph6r,”—he 
wrote to H. E. .Sir Henry Blake, 
Governor of Ceylon ; and further 
evidence that camphor may prove 
to be well worth attention is to 
be found in the interest taken in 
this product by the Government 
of the United States. Recent 
experiments in extracting camphor 
from the leaves and twigs of the 
camphor-tree as well as from the 
stem, have shown that the drug 
can be economically produced in 
that way; and the Japanese 
monopoly bureau, wp. are told, 
intends to apply the new method, 
as soon as the trees planted a few 
years ago, have reached their 
seventh year. But the amount 
produced in this manner, will only 
be a small proportion of the total. 
This announcement is inteiesting 
however; because it was said 
some time ago that camphor trees 
were to be grown in Ceylon 6 ft. 
apart and camphor and oil were 
to be distilled from the clippings. 
Whether or no, this industry is 
progressing, we have not heard. It 
is probable that in the rush to get 
in rubber, few, if any, have the 
patience to dally with camphof. 
Yet some day, perhaps, Ceylon 
planters will be as mad over cam¬ 
phor as th^ are tg-day over 
rubber, 



The chief feature of tropical 
agriculture is the transi tori ness of 
each successive product. In the 
Straits Settlements, we learn from 

V * * 

an interesting pjper by Mr. H. N. 
Ridley, Director of the Botanic 
Gardens, Singapore, on “The 
History and Development of 
Agriculture in the Malay Penin¬ 
sula” that European planters for 6o 
years pinned their faith to nutmegs 
and cloves ; thereafter for 22 years 
to Liberian coffee; and for the 
last lo years to rubber. Native 
planters have in the meantime 
taken up the cultivation of pepper, 
gambler, tapioca, indigo and 
pineapples. Even more remarkable 
have beei»«the transitions in the 
history *of Ceylon agriculture, a 
fact, which was specially brought 
out iti the admirable “Sketch of 
the Agriculture of Ceylon” com¬ 
piled a short time ago, by Mr. 
J. C, Willis, Director of the Royal 
Botanic Gardens, Peradeniya. The 
halcyon days when “King CoTfee” 
ruled supreme, there are now but 
a memory. Likewise cinchona 
has had its brief day and is neg¬ 
lected ; for some time pa^t, more¬ 
over men havj been saying that 
tea’s best days are over. An-i Sir 
Henr}^ Gflake, the Governor of 
Ceylon, it may be remembered, 
when speaking to a community 
of planters a year ago, alluded to 
the possibility of tea cultivation in 
the island being given up in favour 
of qitfaer produtts, such as rubber, 
siUc^nd eanipheris---ENo^sHMAN.' 


PRODUCTION OF <?AMPHOR 
IN FORMOSA 

• 

( “Evening Post," New York.) 

The production of camphor in 
Formosa under Government mono¬ 
poly is treated of in a report from 
Consul Fisher of Tamsui. On 
August 5, 1899, the camphor 

industry of Formosa was placed 
under Government monopoly. 
The chief reason for this action, 
was to increase the revenues of 
the Government. Other reasons 
were to raise the standard of 
quality of camphor manufactured, 
to regulate the production with 
regard to future supply, and 
possibly to give the Government 
a more free hand in carrying out 
its policy toward the savage tribes, 
in whose territories practically 
all of the remaining camphor 
forests exist. The conditions 
under which the monopoly has 
been conducted, since it was 
created, so far as the manufacture 
of*, camphor is concerned, are as 
follows 

Persons wishing to engage in 
the manufacture of camphor in 
the forests, are required to obtain 
permission from the Government. 
They must fmnish an estimate 
of the amount SiPHaamphor they 
expect to \>roduce during the 
ensuing year, which must be ol ; 
a quality not below a 
standard fixed by 
the 
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camphor oil, produced must be 
sold to the Government at prices 
fixed by it, according to the 
fineness of the product. Besides 
accepting deliveries at its main 
office at Taihoku, the monopoly 
bureau at first established stations 
throughout the camphor districts, 
at which the camphor was 
accepted from the manufacturers. 
For camphor delivered at one of 
the stations, a sufficient amount 
was deducted to cover the cost 
of transportation to Taihoku, 
and the loss in weight that would 
result while in transit. 

The Government supplies to 
the manufacturers two sizes of 
canvas bags, one-half picul, and 
one picul, in which the crude 
camphor is shipped to Taihoku, 
where if it is to be exported in 
its crude form, it is well packed 
in zinc-lined cases or tubs holding 
about one picul. The monopoly 
bureau has a factory at Taihoku, 
for cleaning and pressing such as 
is to be exported in a semi-refined 
state, which consists of redistilling 
and compressing into blocks 
weighing ten kin (13-1-3 pounds). 
Ten of these blocks are packed 
into a zinc-lined case. A very 
small proportion of the camphor 
is now exported in the semi-refined 
state. ,Whesi»".^acked, camphor 
is marked and turned over to the 
sole spiling agents. Although 
the Government factory is 
equipp^ for. extracting ' capnphor 


delivered to private refineries in 
Japan which, under an arrange¬ 
ment with the monopoly bureau 
in Formosa, extract the crude 
camphor and dc'iver it to the 
bureau’s branch office in Kobe. 
The oil is supposed to yield about 
49 per cent, of crude camphor. 
The residual oils are used in the 
manufacture of disinfectants, 
perfumes, soaps, etc. 

When the monopoly in Formosa 
was created, the camphor industry 
in Japan had almost ceased to 
exist, as the trees easily available 
had been exhausted. With the 
advanced prices set by the mono¬ 
poly, the manufacturers in Japan 
found that they could- produce 
camphor from the trees, even, 
though difficult of access, sell 
it at prices considerably under 
those of the monopoly, and still 
realize a good profit, so that 
the industry there quickly revived. 
The annual production, *which 
in ' 1899 amounted to but 
1,416,260 pounds, was increased 
to 2,190,175 pounds in 1900, to 
2,669,292 pounds in 1901, and to 
3,396,908 pounds in 1902. 
Moreover, at the .time ' of the 
enforcement of the monopoly, 
large stocks of camphor were held 
in Formosa by private persons, 
with the disposal of which the 
Government did not -interfere. 
While Japan’s production was 
capable of supplying but a portion 
of the world’s den&and, the aeUing 
agent foiiad. 
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impossible to maintain the 
monopoly’s original prices and 
dispose of the whole of the amount 
stated in their contract. The 
monopoly was.rfjjerefore, appealed 
to for a re-arrangement of the 
terms of sale, which was granted. 

This was in the latter part of 
1901. In the meantime, tjje 
selling agent had acquired large 
stocks) As the Formosan Gov¬ 
ernment had depended upon the 
profits of*the camphor monopoly 
for a part of its revenue, it was 
necessary that some steps should 
be taken to relieve the situation, 
and with this in view, a bill, 
emanating from this Government, 
V. as subiMittcd to the Imperial 
Diet in 1902, the object of which 
was to give the monopoly bureau 
of Formosa an indirect control 
over the production and price of 
the Japanese article. Owing to 
a technicality, the bill dio not pass 
that Oiet, but it was plain that 
some such bill would be passed 
at its next session. During the 
season of 1901-2, there was a large 
production in Japan. The mono¬ 
poly’s prices were forced down¬ 
ward until in^June and July, crude 
camphor was sold abroad, -■.t 135 
shillilig *per hundredweight (112 
pounds), but by the first of August, 
most of the Japanese production 
had behn exported. From that 
date, the monopoly was enabled 
to raise its prices and by the end 
of Jthe year cftide oamphor stood 
idiiltiti|gs al^ad. The 


bureau had, during that year, 
reduced its receipts from the 
manufacturers to nearly ijaoo'ooo 
pounds less than those of the 
preceding year. • 

The next season’s (1902-3) 
production in Japan again forced 
the monopoly’s prices downward. 
In July, 1903, it delivered crude 
camphor abroad at 150 shillings. 
In the meantime, the 1903 session 
of the Imperial Diet had passed 
a bill placing the industry in 
Japan under Government mono¬ 
poly, which was to be enforced 
from the first of November of that 
year, and as the largest part of 
the Japanese production had been 
disposed of by August, the 
monopoly’s price for crude 
delivered abroad was raised to 
155 shillings per hundredweight 
during that month. In March 
of 1904, the price advanced to 
162 shillings, 6 pence; in September 
to 166 shdlings ; and in April, 
1905, to 175 shillings, where it 
stands at present. While the 
camphor monopoly bureau in 
Japan is independent of the 
bureau in Formosa, they both 
exist under one law, and the prices 
and production are regulated in 
unison. 

At the time of the enforcement 
of the camphor ^monopoly in 
Japan, a number of private ter-: 
fineries were in operation there! ' 
Instead of taking over tWr 
perties and granting 
tioi^, the Qoyen»inent.|W|«^^^^; 
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them to continue operation, and 
arranged to allow them a certain 
amount of crude camphor for 
refining, the product of which 
they are alfowed to dispose of 
either at home or abroad. The 
amount allowed them is 8,000 
piculs, or about 1,067,000 pounds, 
a year. This is manufactured 
chiefly into tablets for export. 
The price at which the crude 
camphor is turned over to these 
refineries is not given out, but 
from figures furnished in the cus¬ 
toms returns of Formosa, it is 
about 90 yen per picul. At any 
rate, it is considerably less than 
the price of crude camphor deli¬ 
vered at New York, minus freight 
and other charges, and they are 
enabled to export their products 
to the United States in competi¬ 
tion with the refineries in America. 

The Government at present puts 
up three grades of camphor—the 
“A” grade, which is partically 
a refined camphor ; the “B” which 
is about 97 per cent, pure, 'and 
the “BB,” which is about 95 p‘er 
cent. pure. The “A” constitutes 
only about 6 per cent, of the total 
exportation. The proportion of 
the “BB” is somewhat larger than 
that of the “B.” The American 
market is supplied almost wholl)' 
by the .“B.”—order that cam- 
phor*might be distrilcfuted to the 
different markets without partiali¬ 
ty, the Formosan Government 
endehtmtirs to die ex- 


according to the proportion that 
each received at the time the 
monopoly was enforced, which 
was somewhat aj follows :,—Ger¬ 
many, 37 per cec^t:; America, 33 
per cent.; France, 15 per cent. ; 
Great Britain, ,to per cent.; and 
India, 5 per cent. Recent in¬ 
vestigations as to the supply of 
camphor trees in Formosa have 
shown that with the preserit sys¬ 
tem of afforestation, thefe is no 
probability that the material will 
ever become exhausted, even 
though the demand for camphor 
should continue to increase. Vast 
forests in the south yet remain 
untouched, and it is now known 
that the supply in tfi’e savage 
districts of the north is much 
larger than was at first estimated. 

The question of manufacturing 
celluloid in Japan has been under 
consideration for sometime, and 
that Industry will probably be 
undertaken before many ‘years. 
It appears that if such a thing be 
possible, users of camphor in the 
United States would find it to 
their interest to arrange for their 
future supply by afforestation in 
localities, either in our' island 
possessions or in the United States, 
adapted to producing the drug, 
if they expect to continue their 
business far into the future. Whjle 
the camphor industry in Formosa 
has an advantage in cheap labour, 
it has disad'rantages in the iii'^ 
adequate toeans oi transpqrttoll 
the- inatoii'ad'' fram -iiM'' 
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in the necessity of maintaining a 
large force of guards for protect¬ 
ing the workmen from attacks by 
savages, neither o^ which will be 
overcome forwjiany years. Recent 
experiments in extracting cam¬ 
phor from leav^ and twigs of the 
camphor tree have shown that 
the drug can be economically 
produced by that method, and 
that* the monopoly bureau here 
intends to apply this method as 
soon as the trees in a few years 
have reached their seventh year. 
However, the amount produced 
in this manner will be a small 
proportion of the total produc¬ 
tion. 

The FPrmosan Government does 
not intend to advance the price 
of crude camphor during the next 
year. The Government is natural¬ 
ly reticent in giving out any in¬ 
formation regarding prices, so the 
statement is not official. With 
the^normous shortage in the pre¬ 
sent supply, it would appedr that 
an advance of say ten shillings 
per picul, could easily be main¬ 
tained, and the only reason why 
such an advance migjit i.ot be 
made, is th^t the Government does 
not wish to encourage too Jeep a 
research into chemistry for an 
artificial substitute. The present 
price of the “B” grade, cost, in¬ 
surance, and freight, New York, 
is 175 shillings per hundredweight 
of 113 pounds, or 100 yen per 
The Mirect cost (not in- 
^ the 


phor bureau) to the Govemmeni 
for this grade, delivered to the 
selling agent, is about thirty-five 
yen per picul. 


CAMPHOR CULTIVATION 


1 . 

A planting correspondent writes 
to the “Madras Mail” :—The price 
of camphor keeps up, which fact 
is due, it is said, to the unusually 
good demand for both pharma- 
i-eutical as well as industrial 
purposes. Labour is stated to be 
scarce in Formosa just now and 
this difficulty, it is said, is 
retarding the industry and dimi¬ 
nishing the output, but it is not 
believed that there is any arbi¬ 
trary curtailment of shipments 
with the object of controlling 
the market. Those who think 
of 01 dering seed from Japan 
should not delay, as the time 
approaches when this seed ripens 
*jn that country. The Yokohama 
Nursery Co., Limited, offers seed 
of “Cinnamomum Camphora’’ 
at 70 cents (American) per Hi., and 
in a page devoted to cultural 
directions for the plants, we are 
told that for i tb. of seeds, which 
should give*l^o plants on the 
average, h space of six • squate 
yards is usually allotted, 
the more spaniely sown the WttiJ 
for the growth. In the ; 
yegfr the plants 
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n. 

(Special for the "Patrika".) 


into a second nursery. They 
should be planted out at the rate 
of 20 to 3 square yard. In the 
Spring of the third year the plants, 
with tops and roots again cut 
back in the same way, are ready 
to be removed to a permanent 
quarter. This second trans¬ 

planting may sound useless waste, 
says this Japanese authority, but 
on the other hand “the double 
precaution may save much in the 
end.” Giant camphor trees 

several centuries old are, it is 
said, invariably to be met with 
in Southern Japan in the precincts 
of the shrines and temples, and 
we are told that “the people feel 
from traditional instinct a sacred 
sentiment towards the tree, but 
science has revealed the truth 
that it serves as a natural purify- 
ing agency against pestilential 
atmosphere.” It would be inter¬ 
esting to know the dimensions of 
the largest camphor tree in India. 
Mr. Proudlock, Curator of the 
Government Gardens and Parks 
on the Nilgiris, mentions in hj.s 
latest Report a tree planted in the 
Burliar Garden in 1899. 
measured 30ft. 4ins. in height in 
March last and in girth 4ft. from 
the ground i6in. Ceylon-grown 
seed also is being advertised, in 
the Colombo papers and good 
seed is said to be obtainable in 
Queensland. 


I have read the correspondence 
on the above subject in' the 
“Madras Mail”, coljtributed by a 
planting correspondent of the said 
paper and reproduced in the 
“Patrika^’ (Bi-weekly edition) in 
its issue of the 23rd August last. 
Camphor is not only valued for 
its great demand for pharma¬ 
ceutical and industrial purposes 
but also for others. 

Camphor is extracted from the 
stem, twigs, bark and also from 
the leaves by mechanical pro¬ 
cesses. The oil extracted from 
the seeds is used for various pur¬ 
poses. It is much valued Jor its 
economic importance also. The 
wood of this plant is much used 
in Japan for the manufacture of 
cabinet, chest of drawers, ward- 
ropes, and boxes, etc. The timber 
of old trees bears fine close ring 
grainy, clear-yellow-brown cotour, 
silky sheen and beautiful appear¬ 
ance. It is, therefore, well adapted 
for veneering. Not being subject 
to the attack of insects owing to 
its strong odour, it is very useful 
for such works. Besidel the odour of 
the wood, imparts a delightful fresh 
scent to the articles made of it. 

It is also said that the use of 
the articles made of this . timber 
partially saves people from the 
attack of malarious and other 
contageous disease!} such as 
cholera, etc. 



Apart from its oconomic value, 
it has an occult hygienic property 
as described by the writer of the 
correspondence in the “Madras 
Mail.^ Thesgylants have power 
to absorb malaria gases, and to 
kill cholera germs. Dwarf plants 
will answer well to purify the 
atmosphere in the dwelling hquse 
jivhen used in the parlour and 
verjwida, etc. as pot plants. 

Every house in Bengal specially 
in malarious districts should have 
at least half a dozen plants 
plantd in its precincts. 

Besides the above properties, 
its evergreen nature, turtuous 
dense foliage, mighty form, extra¬ 
ordinary longivity and aromatic 
property are the featu/es highly 
recommendable. 

. As regards its culture, I would 
simply add a few words to what 
has been written by the “Madras 
Mail” correspondent. 

Sted bed.—Prepare a bed in 
well-fertilized and rich* soil. 
Plough up 18 inche" deep having 
the lumps finely broken, make 
dikes two feet apart for drainage 
and press the surface soil smooth¬ 
ly, then sow the seeds on it. Mid 



when the temperature ranges 
above 50 degrees Fahrenheit. The 
seeds being sown; cover them up 
with • half an inch deep soil 
through a seive. Straws or hay 
should be spread over the bed so 
as to protect*the seeds from being 
W^A^d^away by ftonm, bosidos 


its getting too diy, «ntU 
sprout, care being tak^ to'-keep 
the straws in the place by 'sticks 
fixed into the ground., Watering 
occasionally according to require¬ 
ments, is necessary. Evening is 
the best time for watering. The 
seeds germinate in one to three 
months and some times in six 
months. 

This sort of variation is due 
chiefly to the atmosphere, mois¬ 
ture and temperature of the soil. 
The seeds retain their vitality for 
a long time. 

Manuring.—Manure should be 
given in summer and autumn. 
Decomposed ordure mixed with 
oil-cake in a soluble stall is very 
beneficial and is much used in 
Japan. Bone dust or similar other 
manure will also answer the pur¬ 
pose. 

As regards planting and trans¬ 
planting, I need hardly add any¬ 
thing to what has been written 
by the correspondent of the “Mad¬ 
ras Mail.” 

\ Soil.—Generally dry loc^jlities 
suit best for the cultivation of 
this plant. They may also be 
cultivated in moors, and hill 
lands. 

Japan has now the monopoly 
of camphor trade. Formerly this 
belonged to -Chinese. Ceylon, 
Straits Settlement and Mauritius 
Governments are now .very busy 
in camphor cultivation. Good 
seeds are available in Japan,, 
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in the Phillipines, Queensland, 
Straits Settlement, Ceylon and 
Mauritius from September to 
December. 

I grow camphor plants with 
ordinary care and sell them to 
the different Nurseries of Calcutta 
and elsewhere. They thrive well 
in almost all parts of Bengal. My 
plants have been much praised 
even by Mr. S. P. Chatterjee of 
Calcutta. 

Camphor worth many millions 
of Rupees are exported from 
Japan to all countries on the 
globe every year. I would advise 
the well to-do men of my country 
to invest soi.ae money of theirs 
towards this useful industry. 

IsvAR Chandra Guha, 
Jamalpur (Mymensingh) 

turpentine 

ITS PRODUCTION IN INDIA 


Turpentine is manufactured in 
a very small quantity in India, 
and the quantity consumed here 
is also not very great. But what 
is manufactured is ' wholly a 
Government monopoly. In 1890, 
Government opened a factory 
for'the ma,nufa(a«*S^f turpentine 
at Nakii-Tal and subsequently 
another a| Jaunsar. The turpen¬ 
tine turned out by these Govem- 
'fa||o|ies, haw .been,4eic)ared 


quality as that imported from 
Europe and America. Indian 
turpentine is at present being 
used in Government Dispensaries, 
Hospitals and for mf^tarj' purposes. 
Not long ago, ’the financial 
Secretary of the United Provinces 
observed that the turpentine 
industry had now reached a 
successful commercial stage and 
that the U. P. Government should 
consider what steps should be 
taken for its extension and^whether 
it might not be more profitably 
conducted by private enterprise. 
It is therefore evident that, 
manufacture of turpentine can no 
longer be continued as a 
government monopoly. .We shall 
therefore be glad if the authorities 
will induce Indian Capitalists to 
take actively to this useful and 
important industry. 


THE- ‘ENGLISHMAN’ ON THE 

TURPENTINE INDUSTRY 

There seems to be a good open¬ 
ing for a sound and profitable 
investment in the turpentine 
industry of the pine forests of the 
Kumaon Himalayas. Dul-in^’the 
year 1904-05, some 62,000 trees 
were tapped in the Naini Tal 
Forest Division, and they yielded 
4,259 maunds of crude' resin or 
274 seers per tree. ^,128 gallons 
of turpentine Und yjiS ma4tn48 ; 
of 
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manufactured at a cost of Rs. 
14,300 and sold for Rs. 29,830. 
There was thus a large margin 
for profit. Xh^ Ijuildings and 
plant required are not of an 
expensive kind, and the total 
capital expenditure on this ac¬ 
count does not appear to have 
exceeded Rs. 5,500. Turpentme 
fetches Rs. 2-4 a gallon delivered 
a* Kathgodam, and Colophony 
Rs. 5-i-7,a maund at Cawnpore, 
and the demand is said, to be 
larger than the supply. To quote 
from the forest report from which 
these details are taken—“the 
industry appears to be an assured 

success. It is stih, however, in an 

•# 

expcriBaental stage as it has not 
yet been found possible to come 
to any decision as to the amount 
of injury caused to trees by tap¬ 
ping, the loss of weight and 
strength in the timber, and with 
what^intensity the tapping should 
be carried out. All this is Jicing 
examined and data being carefully 
collected.” The question is, would 
the Forest Department welcome 
the assistance of private enterprise 
in placing this apparently promis¬ 
ing industry bn a real commercial 
footifig > 


[ Mr. Puran Chand, Analytical Chemist, 
(Tokio) in charge of the Hindu Technical 
Institute, Lahore] 


Official reports show that vast 
qualities of turpentine oil arc 
imported every year. We also im¬ 
port rosin and other bye-products 
of turpentine factories. In India, 
there is a vast field for this 
industry. Nepal has forests of 
pine trees. Kangra, Chamba, 
Jammu. Hazara, Dehra Dun, 
Tehri and other forests can, in 
my opinion, afford sufficient 
rnaterials for, at least, ten 
turpentine factories, each handUng 
I ton of raw material every day. 
Raw turpentine is obtairied from 
the following species, by making 
seasonal incisions, which do no 
injury to the growth or the timber 
of the trees ,—Finns Pinaster 
•S. Maritima, Finns Silvestris, 
Finns Palustris, Finns Australis, 
Finns Parda, and Finns Strobus. 
From middle of February to the 
beginning of November incisions 
can be made. 


The yield of turpentine oil 
ranges between 20 to 25 per cent, 
and that of ro»«i,6o to 70 per cent. 
Both these, articles are of ex- 
tensive application is every 
country. * 

The following is a» akaott. 
exact estimate a TttffitoW 



[ 266 j 


Factory that may work i ton of 
raw material every day. 

Capital —Rs. 50,000 

Rs. 

Machinery and Building (Machinery 


includes Boiler, Engine, Stills, 

Sundry appliances, Ac.) ... 10,000 

Running Capital ... 35,000 

Reserve Fund ... 5,000 

Total ... 50,000 


Monthly Balance-Sheet 

Quantity in 

ExPENDITaKR : Mauntls Price Rs, 

Raw material required 
per month (Rs. 5 per 
maund, including the 
State or Government 
Royalty amounting to 
8 As. per maund and 
other gathering ex¬ 


panses) . . ... S40 ... 4,200 

Establishment expenses ... 200 

Manager’s pay ... 500 

Fuel and other expenses ., 200 

Wear and tear of machi¬ 
nery, talting it.s life to 

he ten years ... ... 84 

Interest of 5,184 at the rate of 5 per 
cent, per annum is about 260, 

Interest per month ... .. ,22 

Total expenses 5,206 


Quantity in 

Income : Maunds Price Rs. 


Oil at 20 per cent. ... 168 ... 4,200 

(Selling at Rs. 2^a md., 
whole sale, deducting 
all commissions, etc.) 

Rosb at 65 pei cent. ... 546 2,184 

(Selling at Rs. 4 pec^' 
maunjj, deducting all u 

commUsiom, etc.) 

.t _ 

Total ... 6,384 

Nett ProfitpiginOBtli... ' 1,178 


This factory can be started even 
on a smaller scale. The raw 
material, the Ganda Biroja, can 
be had in sufficient quantity for 
such a factory ,f‘it4m Amritsar, 
Jammu and other places, which 
is selling at equa) rates with rosin 
the bye-product of the turpentine 
factory. Though individual efforts 
may succeed in reaping enough 
profits for its own labour,e but, 
in consideration of great", open 
competition with foreign coun¬ 
tries, we have to organise on a 
large scale. 

The Punjab Government has 
been trying the experiment for 
turpentine manufacture for some 
time and the reports of t 1 *e Forest 
Department show, that they were 
very profitable concerns, but from 
last y'ear, the Nagpur Turpentine 
Factory is closed, with the remark 
that it was more paying to sell 
the raw material than the finished 
articles. 1 find that the Nagpur 
factory was worked with crude 
methods. Steam distillation has 
not yet been tried by the Govern¬ 
ment. The old kettle process is 
in favour. The Goveriiment 
reports betray some misgivings 
as to the life of the pine tgees^from 
which it is extracted, but this is 
a wrong notion, if the tapping 
process is carried on judiciously. 
The other factory of the Govern¬ 
ment is. attached to the Debra 
Dun Forest Sebopt and it is 
working welL The pine for^S 
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of Native States like Jammu, 
Patiala and other hill forests, if 
taken lease of, can supply the raw- 
material few »no»e than two 
factories. 1 ?tfongly urge the 
importance of this industry on my 
countrymen. 


WORLD’S SUPPLY OF PINS 


Though the demand for pins 
the' world over is enormous, the 
mills of the United States practi¬ 
cally supply the entire demand. 
Formerly^ins weie expensi- e, but 
now they cost a mere trifle. In 
1905, the 75,000,000 people in the 
United States used 60,000,000 
gross of common pins, which is 
equal to 9,500,000,000 pins, or an 
average of about 126 ,,ins for 
everjj man, woman and child in 
the country. This .is the highest 
average reached any.vhere in the 
, use of pins. Ten years ago, we 
used only about sevent5'-two pins 
each. 

In a single year, the total num¬ 
ber of pins manufactured in the 
United States, was68,889,260 gross. 
The total number of pins manu¬ 
factured in the United States dur¬ 
ing i9<So, the census year, was 
68,889,260 gross. There are forty- 
three factories in all, with 2,353 
employees. Che business has 
gro^ nqpidly ^^ripg the iMt 


twenty years, for although there 
were forty factories in 1880, .they 
produced only half as much, em¬ 
ployed only about half the capital 
and only 1,077 hands. 

There has been a considerable 
increase m the number of women 
and children employed in pin- 
factories of late years, which is 
an indication that the machinery 
is being improved and simplified 
and that its operation does not 
require so high an order of mecha¬ 
nical skill. Hooks and eyes are a 
bye-product of pinmaking and are 
produced at most of the factories 
from material that will not do for 
pins. The output of hooks and 
eyes in 1900, was 1,131,824 gross. 

The automatic machines which 
turn out pins and hooks have 
minimized the cost of their manu¬ 
facture till the cost is practically 
only that of the brass wire from 
which they are made. A single 
machine does the whole business. 
Coils of wire, hung upon reels, 
a/e passed into machines which 
cut them into proper length, 
and they drop into a receptacle 
and arrange themselves in the 
line of a sldt formed of two bar#’ 
When they reach the lower end 
of the bars they are seized and 
pressed betwffBR two dies, which 
form the heads, and pass ,aloi^ 
into the grip of another ste^l 
instrument which points fljem by 
pressure. They are then ^roi^jed' 
into a solution of sour i 
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tng a» tney go, to be cleaned, and 
then, into" a hot solution of tin, 
which is also kept revolving. 

They here receive their bright 
coat of metal, and are pushed 
along, killing time, until they 
have had an opportunity to harden, 
when they are dropped into a 
revolving barrel of bran and 
sawdust, which cools and polishes 
them at the same time. 

America imports $418,000 
worth of ordinary needles in a year, 
most of them from England. Hair¬ 
pins and safety pins and other 
kinds of pins are manufactured 
in a similar manner. We made 
1,189,104 ■ gross of hairpins in 
1890. Both needles and hairpins 
are manufactured to a greater 
extent in Europe than plain pins. 
Safety pins, however, are 
decidedly American. 


PREPARATION OF SAFETY 
MATCHES 

In view of the great interest that 
nis now being taken by the public 
in the matter of preparing safety 
matches in this country, I give 
below the proce^of preparation 
from^a most reliable ^authority on 
the subject:— 

“Dip*the splinte in a paste com¬ 
posed pf ^ phlorat^ pf potpsh, 6 


2 to 3; glue, weighed dry, i. 
The paste for the rubbing surface 
is amorphous phosphorous, 10 
parts; oxide ,of , manganese, or 
sulphide of antiA;»ny, 8; glue, 3 
to 6, weighed dry. The ingredi¬ 
ents must be thoroughly mixed, 
and care must be taken not to 
mix the chlorate of potash in the 
dry state with the other materials ; 
it should be mixed first with the 
glue dissolved in warm water. 
The past for the rubbing surface 
may be spread with a brush or 
spatula on the side of the box.!’ 

Panchanan Karmakar. 

12, llara Lull Mitter’s Street, 
Calcutta. 


MATCH MAKING WOOD 
IN INDIA 


(а) Samples of Saral wood 
whigh grows in plenty in the 
forests of Assam were sent to 
Japan for trial and thgy bave^ 
been pronounced to be quite 
suitable. 

(б) A kind of wood called Geno 
(C^Wl) available in the Sunderbans 
was much in use in th« ffvetory 
once started in Bengal and proved 
very suitable. 

(c) The timber known- by the 
name of Palash is used in the 
Kota Matcl^ Factory, It is com¬ 
monly available i)p the forests pf ■ 
the -Ceattai, P^vjntjes.;* • 





{d) The stalks of Dhanicha plant 
and that of jute {Pakatt), cut into 
small pieces and split up, have 
been {pund Jo be 'jery servic able 
and entails 4 j*it little cost in 
manufacture. 

(e) The bamboo, sticks steeped 
in paraffin, have lately been 
extensively used by hand-made 
match-makers in Bengal, with no 
li‘tle* success. 

B>aper nDanufacturing 

THE INDUSTRY 

At jjrSsent there are only two 
paper-mills in Bengal and it is 
admitted that the increasing 
demands for paper are not ade¬ 
quately met by the existing mills. 
We understand that the Govern¬ 
ment is making investigations to 
improve the paper-making indus¬ 
try of this country. Now that the 
Bally Paper Mills Co., have closed 
their concern and the demand of 
paper is daily increasing, it is time 
that our countrymen should form 
a company *arid start a mill at or 
neaj Calcutta. The services of 
Mr. M. H. Pettit, the able manager 
of that Company, who has ly 
years ’, experience of the trade, 
can profitably be utilised by our 
countrymen by giving him oppor¬ 
tunities for lyinging his experience 
Ih* ^evelo^inent of the 


paper-making industry in, this' 
country. This is what Mr. Pettit 
writes to the “Journal” on the 
above subject 

“European-made ‘paper can be 
landed in India at low prices 
including the cost of freight and 
duty, and the question is often 
asked why cannot the country 
mills cope successfully with this 
competition ? The cause undoubt¬ 
edly, is, that paper manufacturers 
in other parts of the world, have 
met the needs of the time by 
acquiring the most improved 
labour-saving and economically- 
working machinery, yielding large 
outputs. Every decade witnesses 
the introduction of marked 
improvements in all branches of 
machinery, and particularly has 
this been the case with paper 
machinery ; and there can be no 
doubt that the modern fast-driving 
paper machines possess great 
advantages over those • of older 
date. The solution of the problem 
of profitable paper-making in this 
iountry is to construct a new Paper 
Mill with every modern improve¬ 
ment as regards the most fast-' 
driving machinery, and the nec||||; 
sary appliances for the prepara¬ 
tion of the pulp. Such a mill, 
carefully copcpived and planned, 1 
and conducted with eveiy posr 
sible consideration for economjcfkli, 
working, would undoutitedly 
troduce an innovation' in '.AS! 
indian paper traffic 
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“Vou alluded to investigations 
being made in Burma by a wood- 
pulp specialist, engaged from Eng¬ 
land by the Forest Department. 
It will be interesting to learn the 
result of this gentleman’s labours, 
but whether it is possible to ob¬ 
tain suitable wood-pulp or not, 
at a workable cost would concern 
a new mill but little. There is 
abundance of grass fibre, such as 
is now in use by the country 
Paper Mills, and this is a most 
excellent material. If, however, 
it is found to be practicable to 
obtain wood-pulp at a price near 
the cost of the same articles in 
other countries, no doubt an in¬ 
creased impetus will be given to 
the industry. 

“An interesting item of informa¬ 
tion for Indian paper manufac¬ 
turers comes from America. A 
paper manufacturer in the United 
States is about to organise a com¬ 
pany which will make a fibre 
from cotton-stalks for the manu¬ 
facture of the coarser grades of 
paper, such as are used in mak¬ 
ing sacks and bags for flour, 
cotton-seeds, meal, and like pro- 
t||icts. These cotton-stalks have 
been regarded hitherto as of no 
commercial value. 


INDIAN FIBRES .\ND PAPER¬ 
MAKING 

* 

Mr. R. W. Sindalf, who has 
been investigatin'g,* on behalf of 
the India Office, the suitability 
of Indian fibres for paper-making 
purposes, expressed himself as 
follows in an interview with a 
representative of the “Paper Mill” 
of New \ ork: —In my opinion, 
the bamboo of India may some 
day supplant the spruce wood 
now being used in the manu¬ 
facture of jmlp, for paper-making. 

I have made a lengthy experiment, 
and have found that the bamboo 
is practical in the manufacture 
of pulp. 1 believe that capital 
can be secured, and I would not 
be surprised if a company were 
soon to be formed for the purpose 
of establishing a pulp and paper 
mill in Burma. While my in¬ 
vestigation was conducted for 
the Government, the Government 
itself has no intention of building 
mills, but is simply desirous of 
ascertaining whether or not the 
raw product available in that 
country is good and can be used 
in the manufacture of paper. 
The pulp I now have' ini* my 
possession as a result of my 
experiments, is an excellent white 
piece of fibre, and compares 
very favourably with the spruce 
pulp manufactured iij the United 
States. The rice arid straw found 
there, in. 
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ing pulp, but the native wood, 
cotton-wood, is not good. Water 
power in India is very scarce, and 
in the event pf a, naper mill being 
established in Bjrma, steam power 
would have to be resorted to. 
Petroleum would be used as fuel, 
as it is obtainable there in large 
quantities and is reasonably cheap. 
The greatest item of considera¬ 
tion ih competition with .\inerican 
paper manufacturers, would be 
labour. The people of India, for 
the most part, are infernally lazy ; 


(Sic.) in fact, it is the women who 
do most of the work. The native 
of India can be employed for eight 
cents per day. He Iso investigated 
the mjtter of freight rates and 
found that pulp can be shipped 
from Rangoon, the principal sea¬ 
port .n that vicinity, to an Eng¬ 
lish port for f35 dollar per ton. 
.\t the present tnne, there are three 
paper mills in India, all located 
near Calcutta. One has a papa- 
city of 200 tons |)er week and 
another 150 tons, the third 1 
did not visit. On my way home, 
I stopped at Shanghai, where I 
found the native Chines^ manu¬ 
facturing pa^er l,y hand. A un¬ 
ique jirosess is employed m mak¬ 
ing this paper, and from the time 
they start on a batch to the time 
It is re^dy for market, one whole 
year has elapsed. The wood is 
beaten by hand and piled along 
the sides of mountains to bleach 
in the spn. 


BAMBOO AND CANE 
INDUSTRY 


The “Times of inefia” draws the 
attention of the Indians towards 
the bamboo and cane industry 
and deplores that in these days of 
Swadeshism when every attention 
is being directed towards indus¬ 
trial reform the improvement of 
work in bamboo and cane have 
attracted the least notice. The 
work of this class is far behind 
that of ither countries, it is in the 
hand of very poor persons who 
live from hand to mouth and 
therefore bring out a very inferior 
quality of works. Cane and 
bamboo are materials of common 
use in India and if an impetus be 
given to this industry, it is 
certain that it shall rank next 
to weaving and shall return very 
high wages. All the best work 
that we see in this department in 
India is imported but if a proper 
encouragement to this industry be 
given, there is a chance of the 
goods being exported to foreign 
countries in excess to what is 
required for.the home use. Du% 
and proper attention should be 
given to this industry and we ask 
some of our \vgalthy brethren to 
take this work which is sure to 
prove lucrative. 
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CORK AS A WATERPROOF 
A New Industry 

What promises to be an im¬ 
portant new industry is the 
application of cork to fabrics of 
all kinds and making them 
waterproof. Thin tissue-sheets of 
cork are it is claimed, inseparably 
united by chemical and mecha¬ 
nical treatment to silk, satins, 
woollens, cottons, linens, jutes, 
felts, leathers, wall-papers, etc., 
of any thinness or thickness. In 
the matter of price the article at 
present cannot be produced as 
cheaply as the cheapest waterproof, 
but the inventors claim that it is 
really a matter of future custom 
which will decide the ultimate 
cost of the production. The 
corketted material is certainly 
much lighter than rubbered cloth, 
and many articles can be 
corketted which cannot be rubber- 
proofed. It is certain also from 
actual observation that there is 
no odour about corkette such as 
is found with ordinary water- 
proofings, and it seems very strong 
and yet ductile in texture. The 
material should also prove ex¬ 
tremely serviceable to motorists, 
as it is npt so heavy as the ordi¬ 
nary, garments that have to be 
worn ai>d of course it" can be 
applied to any kind of ordinary 
wearing material. Foi; fist in 
^-itateriallis ,tik$ly‘t0 


be extremely serviceable, for 
whereas after “postmortem” exami¬ 
nations prdinary mackintoshes 
are destroyed,, thjs material can 
be boiled for honi.i if nece.ssary 
and be as good as new. It has been 
a matter of considerable interest 
and curiosity to a number of 
people in the trade, who have 
lately been to the office of Mr. 
F. W. H. Durant, Insurance 
Agent to the Bradford Corporation, 
who is responsible for the forma¬ 
tion of a small private Company 
in order to bring the material 
upon the market. 

OX—THE USEFUL ANIMAL 

Ox bones have a considerable 
value. The four feet of an ordin¬ 
ary ox will make a pint of neat’s- 
foot oil. The thigh bone ,is the 
most ’ valuable, being useful for 
cutting into tooth-brush handles. 
The foreleg bones are made into 
collar buttons and parasol handles. 
The water in which the bones are 
boiled is reduced to glue, .while 
the dust which comes from sawing 
the bones is turned into' fo<d for 
cattle and poultry. 






HORN COMBS IN 
MOURBHANJ 

It is>not widely known tha. in 
.the Hill Staff irtf Mourbhanj, in 
Orissa, combs, etc., are made of 
horn, which if a Kttle rough, serve 
their purpose well ; as they sell at 
half-anna each, may well replace 
the imported article. With a little 
cncourajgement finer combs, etc. 
may be ^ade and an impetus 
given to the growth of a paying 
industry. 

CLOTH PRINTING IN DELHI 

Babu Shama Charan Mukherjee 
of Delhi writes :—“I find a man 
here who prints chintz of various 
patterns,— quite equal to the im¬ 
ported article. So far only black 
colour is used ; but the same is 
quite fast and stands washing; 
the designs are also numerous and 
pretty. Dealers in cloth at Delhi 
utilise the services of this man and 
pass off long-cloth printed by him 
as imported prints or chintz. A 
good and lucrative trade can easily 
be buijt up if a factory were esta¬ 
blished here with this printer in 
charge to make chintz out of the 
bleached; long-cloth turned out 
by our mills.” It is a good sugges¬ 
tion, well worthy the notice of 
thoM who desire the growth and 
of iqdfistrka, 


and are in this line of business. 
Babu Nalin Behari Sirkar, whose 
firm has an agency at Delhi, 
may be expected to pay some 
attention to this soggestion of 
the correspondent. 


FAST RED DYE 

Fast red dyeing is rather diffi¬ 
cult of attainment chemically. 

It was, however, an well-known 
art in Ii.Jia in ancient times. The 
Turks learnt the process of mak-. 
ing red dyes from India and con¬ 
siderably improved upon it. In 
France, cloth dyed in red, began 
to be manufactured in 1765. Ex¬ 
cellent red linen is now being 
produced in Glasgow. The Hin¬ 
dus, it is true, discovered the 
chemical process but the present 
red colour owes its brilliancy and 
brightiiess to the researches of 
Western Chemists. The details 
of the process are of a technical 
character and can only be appre¬ 
ciated by Chemists. 

A certain professor of Chemistry 
in a Governnaent College in Ben¬ 
gal is engaged since sometime 
ago in the direction of producing 
fast red coloivs,, which would be 
cheap and commercially popular. 

It is hoped that the country niayi • ' 
ere long, reap the fruit'of Iiii;!; 
well-earned labours. 





INDIAN SILK CULTIVATION 


(Englishman) 

Mr. J. W. Mollison, Inspector- 
General of Agriculture, has 
decided to start sericulture at 
Pusa, on a small scale. With 
this object he has .sent a man to 
study the methods adopted on 
Mr. Tata’s silk farm at Bangalore, 
which is managed by a Japane.se 
artisan, and it is intended to study 
closely in the same manner the 
methods pursued in Bengal. Mr. 
Mollison in illustrating his method, 
advises the Baroda Durbar, which 
is experimenting in sericulture to 
follow the same course. The 
Gaekwar of Baroda is well-known 
for his keenness in developing 
any scheme for the benefit of his 
people, and with this end in view, 
Mr. Mukerji, Assistant Director 
of Agriculture in Bengal, was 
invited by the Baroda Durbar 
to report on the possibilities of 
, the State with regard to sericulture. 
Mr. Mukerji made a study of 'the 
conditions in the various Districts 
of the State, and he reports that 
the cultute is practicable in the 
Naosari, Songadh and Amrili 
Districts. He devoted three 
itaonths , to the wcrtk, and in that 
tim&he remodelled {he work at 
Songadh, introduced a new reel¬ 
ing machine, the best varieties of 
4ree8,j^ ,, jipnerally 


try. Mr. Mukerji’s notes which 
are embodied in a report issued 
by the Baroda State, will be found 
of interest by all concerned in 
sericulture in Irdia. Fourteen 
years ago, sericultural experiments- 
were started in the Baroda State 
but the silk worms died from 
disease, and interest in the work 
languished. Recently the matter 
was taken up again; students 
were sent to Berhampore to study 
the methods there, and Mr. Mukerji 
was invited to vist Baroda. He 
is hopeful of the results if the 
matter is seriously taken up and 
the people educated in the best 
methods. He states that he would 
not advise the adoption of any 
Japanese methods of rearing and 
reeling as practised at Bangalore. 
While experimenting in Baroda, 
Mr. Mukerji devised a modifica¬ 
tion of the Bengal reeling machine, 
with a pedal arrangement which 
allows the machine to be vvorked 
by .one man instead of two. 
Further experiments in Calcutta 
have confirmed him in the belief 
that this machine will {irove 
satisfactory. Rightly, he attaches 
great importance to instructing 
the people in rearing of silk 
worms and the manipulatjpn of 
the silk. He adversely criticises 
the methods he found obtaining 
in Baroda and outlines a practical 
scheme that should commeSid 
itself not only to the Baroda 
Stete, but, to all,.districts 
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ture. Mr. Mukerji states that 
though the roughly reeled silk of 
Mysore finds a ready-market, it is 
only becauseJbetter jilk is w ai/ mg. 
And apart fronsflae Indian demand, 
there is Europe which is always 
prepared to take silk that has 
been properly handled. “There 
is no agricultural industry that 
I* know ol which brings such 
heavi^ return per acre such as 
Rs. 6ocf, but without expenditure 
and carefulness this cannot happen. 
Sericulture is one of the high class 
agricultural industries.” In fact, 
more knowledge and care are 
required on the part of cultivators 
than in other ind istries, but the 
sifk industry, if firmly established 
pays well. The Baroda State in 
the interests of agriculturists have 
faced the question in a thoroughly 
practical mariner, and it only re¬ 
mains to impress on the people 
the necessity of efficient methods 
to mike the industry an important 
factoi in the prosperity of the 
State. Mr. Mollisor at Pusa 
should be able to do a great deal 
for the Indian silk industry. In 
many districts, the old,rule of 
thumb methpds me followed to 
the hampering of the ieJustry. 
Thert is always the difficulty of 
flsrsuading the cultivator to 
abandon old methods, but ex¬ 
perience in India has shown that 
this is only a matter of time and 
exlbnple. The training of boys 
i\-6C^opls aifd on experimental 


bringing home to the people tljc 
advantages of system and careful¬ 
ness. 


SILK IN BENGAL 

I'hough much attention is paid 
nbw-a-daj's to the cultivation of 
the mulberry tree and the rearing 
of the cocoons of the silk-worm, 
and the prospects of sericulture 
are looking up all over the country, 
particularly in Bengal, one has 
to Ic.ak for the glories of Indian 
silk-manufacture in the recods of 
the past. 

The manufacture of silk is be- 
liev..d not to be indigenous to 
India. A passage in the Maha- 
bharata, referring to rhe people 
of China bringing silk and silk¬ 
worms as tributes to Yudisthira, 
and another in Kalidasa’s Sakun- 
tala relcrring to silk as Chinang- 
suka, distinctly go to prove the 
Chinese origin. Thanks to the 
efforts of the Bengal Silk Com?; 
mittee, a great impetus has been' 
given to the industry- in Bengal, 
which is fast recovering from its 
state of decadence into which it 
had fallen. 

In Mirzapur Thana of the 
Murshidabad “District, we learn 
from the Administration Repoii, 
silk cloth is woven of goojj quati^ 
and the value of the outturn is 
i'904-o5 was nearly 
:a^inst 



year and only Rs. 14,000 in 1900. 
The demand is said to be gradually 
rising, and the local industry 
seems now to have a prosperous 
future be'ore it. 


SILK INDUSTRY IN MYSORE 


The following notice of this 
Industry in Mysore appears in the 
latest (May) number of the “Indus¬ 
trial India.” “The Silk Industry 
of Mysore is not very old. It dates 
from the reign of Tippu Sultan. 
Within the last twenty years, a 
distinct revival is being noticed, 
and in the field of enterprise we 
not only notice the firm of the 
late illustrious Mr. Tata, but also 
several European firms, the last 
to enter the arena being Messrs. 
Arbuthnot and Co., who already 
own large coffee estates in the 
Province. The silk industry, how¬ 
ever, is still mainly in the hands 
of Mahomedan cultivators. Who 
Tear the cocoons and reel the s^lk. 
By making plantations of mul¬ 
berry trees and setting up reeling 
factories, the European and Parsi 
firms are .likely to be able to de¬ 
velop the industry to a pitch 
hitherto unknown. The class of 
cocoons (the Bonthyx meridionalis) 
wit}i*which Mysore ia concerning 
itself, if far superior to either the 
Bombyx croest (the Nistadi) on 


the Bf. f^unatu& (the tke^^lu) 
Jdte, yield a, 


of silk out of 16 or 18 kahans of 
cocoons, while the former out of 
II or 12 kahans only. In this 
respect, as well as in the matter 
of climate, Mysor 4 'basa great pull 
over Bengal; and now that Parsi, 
Japanese and English enterprises 
have joined hands to lift up the 
industry, we hope to see great 
improvements in the ndar future.” 
How we wish that such stimulus 
was given to this most important 
and paying industry by (he united 
exertions and co-operation of the 
Japanese, Parsi and European 
enterprising men. The fact is the 
only farm—of Mr. Tata—that was 
doing much towards the better¬ 
ment of the industry under a 
Japanese expert, has been since 
closed; and Mr. Partridge, the 
only European, who has been in 
the field for over 5 years and in 
whose case the Government has 
been exceptionally liberal, is never 
heard of as to what he is (doing 
in the line of improvement. 
Messrs. Arbuthnot and Co., have 
just stepped in, and we have yet 
to see their performance. If, but 
a tenth of the encoufagement and 
assistance given to them were 
only extended to the Mahomedan 
silk worm rearers by way offdirec- 
tion, they would have shotfp 
better results. But the law is 
“poverty is most despidable.’^— 
“Mysore Herald.” 

There is a factory in Baitgalbre 
owned by whete./.lii^ 
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followed, which gives a superior 
quality of silk yarn. » 

SILK CULyiVATlON IN 
CENTRAL PROVINCES 

_• _ 

Mr. N. G. Mukerji, Assistant 
Director of Agriculture in Bengal 
has keen investigating the subject 
of tussar cultivation in the Central 
Provinces. He finds it dete¬ 
riorating owing to the increasing 
difficulty that growers experience 
in obtaining wild cocoons, and 
their reluctance to use the large 
hard cocoons, which give the best 
seed, owing to their irregular and 
often ‘long delayed eclosion. Mr. 
Mukerji suggests that wild co¬ 
coons should be obtained through 
the agency of the Forest Depart¬ 
ment from certain specially re¬ 
served areas where the wild strain 
is unlikely to have been effected 
by proximity to semi-clomesficated 
moths, and that this wild strain 
should be bred for sale at a few 
selected centres. He does not 
discuss the possibility of rearing 
the worms ^under complete do¬ 
mestication, nor the '.n■''Stion 
,whe*hef a market could be found 
rfor any largely increased outturn 
of tussar fabrics. The Central 
Provirfees Government regards the 
s^gestions for, developing the 
sUk industry with a favourable 
e^e, and the Director of Agficul- 
'ti^; submit 


proposals for the starting of a 
tussar silk bari, with the two-fold 
object of supplying good seed and 
demonstrating the best methods 
of cultivating the ‘insect and of 
reeling the silk. During last year 
an Agricultural Assistant was 
deputed to Bangalore to learn 
the Japanese system of reeling 
introduced by Mr. Tata. He 
reports that it is about five times 
as rapid as the Sambalpur method, 
but it results in the production 
of raw silk, and it is uncertain, 
whether this will be suitable for 
the kind of fabrics produced in 
Samoalpur, where twisted yarns 
are required. Since his return 
from Bangalore, the Assistant has 
been investigating the methods of 
reeling adopted in Bengal. There 
is very little doubt, that by ex¬ 
periment and investigation of this 
kind, valuable assistance may be 
rendered to an indigenous industry 
that without such aid is likely to 
decay if not to die out altogether. 

If the fabrics turned out are ot 
good quality, there need be no 
fear of overstocking the market, 
for the demand will, in all pro¬ 
bability, grow faster than the 
productionr 

An energetic attempt is being 
made to establish the industry on 
a firm foundation and orders have ,, 
lately beqp issued the. Local 
Government with the object of 
discovering and making avaih^el, 
forest',areas, suitable ifbr,the,;i’^!|s^ii| 
ing of .the silk, ifaplh. ,■ 
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is also to be made as to the 
amount of cocoons obtainable 
from the wild jungle through the 
Provincial Forest Department, and 
every encouiagement is to be 
given to the planting of trees 
whose leaves are best adapted to 
the purpose. In due course, de¬ 
monstrations will be given of the 
best' methods, first of cultivating 
the insect and secondly of reeling 
the silk. The Japanese methods, 
which are already practised with 
great success in Bangalore, will 
be introduced as rapidlj' as local 
prejudices in favour of indige¬ 
nous methods can be overcome. 


SILK IN KASHMIR 


The Kashmir Silk Industry is 
reported to be going ahead with 
great strides this year, and being 
a State industry, the Durbar ought 
to secure a considerable revenue 
from it. It is said to be note¬ 
worthy that Kashmir silk is now 
beginning to be preferred to 
Japanese on the continent, and 
if its ascendancy continues as at 
present, the former product is 
bound before very long to take a 
very prominent place in European 
silk , markets. The remarkable 
progress,and success of Kashmir 
sericulture has been largely due 


pert at Home—the Durbar secured 
the advice *nd co-operation of 
the proper man to push their 
industry. As an expert with a 
long and keenknowledge of 
sericulture in India he recognized 
at once the possibilities of Kash¬ 
mir silk and in the present flourish¬ 
ing state of the industry, there is 
ample proof of his foresight. 


SERICULTURE IN CEYLON 


The local experiment in seri¬ 
culture says the “Ceylon Independ¬ 
ent” so far as the reari'ng of the 
eric worm goes, has succeeded, 
the industry being taken up 
largely by villagers even in remote 
districts. The village sericulturist 
is encouraged by his stock being 
purchased on the spot, Mr. Alex, 
Perera, the Assistant to® the 
Superintendent of School Gardens, 
going round and making pur¬ 
chases. So far zoolbs. of dried 
cocoons have been received at the 
Colombo Stock Gardens, which 
represents, taking 900 cocoons to 
the lb., which is a fair average a 
total of 180,000 cocoons. ^'The 
itinerant cocoon purchaser has 
just started on a tour in the 
Central Province, and anotk^ 
75 or looTbs. are expected to*e 
brought in.' -Messrs. . Freudenb«rg 


Sip and Co., have smf to :< 
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while negotiations are also being 
carried on with silk nierchants at 
home. ♦ 

The silkworm experimental 
station at Ptra^enlya is fulfilling 
the expectatTr/ns formed of it, 
says the “Ceylon Observer,” and 
the outturn of cocoons is rapidly 
increasing in amount. The inter¬ 
est originally aroused in silkworm 
cultivation by the practical en¬ 
couragement given to it by the 
Agricultural Board is being 
steadily maintained, and a large 
number of amateur cultivators 


machines, which can be worked 
satisfactorily by hired labour, 
while the rearing provides a home¬ 
work for women. This domestica¬ 
tion of the tasar silkworm is the 
greatest advancement that has' 
been achieved for many years in 
the silk industry, and should be 
fruitful in results. 


THE SILK INDUSTRY IN 
BURMA 


have started it. The uncertainty 
of finding a ready market for 
cocoons need not now deter would 
be cultivators, a. ds oui contem- 
porary, as Mr. Joseph Whitehead 
is prepared to buy them in any 
quantities at Rs. 1-50, per Ih. 


XHE TASAR SILKWORM 
(DOMESTICATED y 

It will be interesting to the si 
world to hear that an experiment, 


There is nothing authentic in 
the way of records to show whence 
the silk industry was introduced 
into Burma, but the concensus of 
expert opinions based on certain 
striking historical facts and re¬ 
ferences point to China as the 
fountain head and this conclusion 
is further substantiated by the 
significant fact that silkworm 
culture was introduced into 
Europe from China. Perhaps, the 
consideration of the abode of 
4hose forms of food most congenial 
to the silkworm, vie., the mul¬ 
berry tree which is said to be 


by Miss. B^. Brown of Viziana- indigenous to China, may be 

grarh, in domesticating the tasar relied on as a safer basis in accept-' 

silktvorm, has proved a success, ing China as the birthplace of 

A his worm in a wild state pro- the silkworm. According to some., 

duces the best of the silks of India authorities tSie industry is said < 


and flow that it has been do- 
i^sticated, it provides a new 
source of supply for filatures, as 
wn^r the mothods adopted, it can 


to have etjisted in certain pjMtioi^y 
of Burma in the earlier part 
19th century. However 
be, the first* .reliable 
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population engaged in sericulture 
are to be obtained from the 
Ceniius Report of 1891,which shows 
that a total number of 1,239 souls 
were silkworm rearers and cocoon 
gatherers, the number in the six 
most important centres being 
1,603 in Prome; 776 in Toungoo ; 
310 in the Pyinmana Sub-Division 
(Yamethin District); 379 in Magwe 
70 in the Lower Chindwin and 
32 in the Pakokku District. Since 
the census, the industry appears to 
have died out in several places, 
and' at present the only centres 
where the occupation on a lan¬ 
guishing scale still exists are the 
Prome, Toui.goo, Pakokku, Tha- 
yetmyo and Magwe Districts. 
Sericulture on a lesser scale is 
carried on in a few isolated villages 
of certain States which comprise 
the Shan States. In the Myedo 
and Thayetmo Sub-divisions of 
the Thayetmyo District, a species 
of the silkworm known as “Bom- 
byx Fortunatus” of both the white 
and yellow varieties is reared ,to 
an extent and the silk obtained 
from this worm has been pro¬ 
nounced to be of excellent quality. 
In the Shan States the breeding 
is done in a. careless, perfunctory 
and slovenly manner, usually in 
the dwelling-room of the breeder, 
and in consequence the silk is 
naturally of a very inferior quality." 
The winijing of the silk from the 


careful supervision throughout 
each proce^ better feeding of 
the silkworms and greater atten¬ 
tion and care in the liberation of 
the silk in reeling, ^ much better 
quality of thread would undoubt¬ 
edly be obtained., 

The more important of the 
species of worm obtained in Bur¬ 
ma may be classified under two 
heads: (i) The domesticated or 
Mulberry feeding known as the 
“Bombyx Arracanenssis” ' and the 
“B. Fortunatus and (ii) the wild 
or non-mulberry eating, feeding 
mostly on leaves of trees and 
plants growing in the jungle. 
Th is latter class is again sub¬ 
divided into two species ‘vhe “Cir- 
cula Trifenestrata” and tlie “At- 
tacus Atlas.” The worms of all 
the Burma species are moltivol- 
tine, i. e., producing several crops 
of cocoons annually which, how¬ 
ever, contain a comparatively 
small amount of silk. The thread 
is so loosely wound round the 
cocoons that it is almost impos¬ 
sible to prevent entanglement in 
the process of reeling. The silks 
of the “Circula Trifenstrata” are 
very handsome in appearance, but 
owing to the very irregular man¬ 
ner in which the insect layt> the 
fibres of its cocoons and the qua¬ 
lity of the gum, with which the 
silk is loaded all attempts to reel 
them have hitherto proved fi^i^ 


cocoon is equally, careles^y done ures. They ai* , 4 n .consequence, 
add t%(alieady bad thretwl' is qot used in the «aa|as&ctoi« of ■ 
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which silk of a very good quality 
may be. spun. The threads are 
•ongi glossy and fine and with 
modern- spinniijg, ‘applianct. , a 
great future av^a«ts this silk. This 
species of the worm is reported 
to be very abun( 3 ant in Burma 
and the cocoons are said to 
rot in the jungles for want of 
gathering. 

The Bombyx Arracanensis have 
hitherto poly been obtained 
from the Pauk Sub-Division of the 
Pakokku District, the species of 
the domesticated class elsewhere 
belonging to the tribe Botnhyx 
Fortunatus, 

The natural conditions most 
suitable *0 the silk worm—a mild 
equable climate, an atmosphere 
free from an excess of moisture or 
heat with abundance of pure fresh 
iir are to be met with in some 
af the Districts of Burma and a 
great qprtion 'of the Shan States 
Jvould appear to satisfy these re- 
]uirements, besides the mulberrv 
prows profusely along the beds 
)f sweet-water-streams and can 
>e made to yield several crops of 
eaves in a year. There is, there- 
ore, no hindrance to sericu!i;4re 
nd wi|h certain precautions, vix., 
i) protection of the worm from 
•nts and flies, (ii) regular feed- 
“g, and; (iii) the isolation of the 


binea wum improved raetftods in 
the different stages of the indufrtiy, 
sericulture may be turned into" a 
most profitable occupation in the 
Province. 

On the initiative of Sir Thomas, 
VVardle, President of the British 
Silk Association of Great Britain 
and Ireland, the pioneer of the 
Silk Industry in Cashmere, the 
local authorities during 1903 and 
1904 tried the experimental 
culture of the French silkworm 
“(Bombyx Mori)” an annual 
worker. What are technically 
known as seeds were procured 
from France and distributed to 
the chief centres of the silkworm 
industry in the Province including 
the Shan States j though the eggs 
hatched in several districts the 
worms were very short-lived and 
the experiment proved ajament- 
able failure. The cause is 
attributed to the eggs hatching, 
a couple of months before the new 
leaves in the trees began to ap¬ 
pear, to the worms refusing the 
leaves and to the climate. These 
causes may have partly accounted 
for the failures but the true reason 
may be said to be the want <jf 
proper methods in the rearing of 
worms. 

It is generalfy the impression 


rorms from the vicinity, of to- ■ 
•acco and the^ annoyance of the 
the tnaaoet fruit (Sigws- 
’'bom-.' 



tnat, It the rrench and 
the Italian species of the siltewot^. 
arc to be permanently cwltiyate^i 
in it would opt be 
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vision, and. the need *bf a silk 
expfert is greatly felt. 

The Japanese method of seri¬ 
culture and reeling has been tested 
at Bangalore (S. India) and so far 
the results have been very encourag¬ 
ing. The Japanese reeling machines 
are effective and simple of mani¬ 
pulation and silk of excellent 
quality has been reeled with the 
use of these machines. There is 
no reason to doubt the efficacy of 
the Japanese methods of seri¬ 
culture and the Japanese reeling 
machines may with advantage 
be tried here. In view of the 
scope for the extension of seri¬ 
culture, the Imperial Department 
of Agriculture would do well to 
go into the question thoroughly 
and also supply the great want 
of an expert.—“E. L. in Capital.” 


SHAWL-TRADE OF INDIA 


Of the principal trades and in¬ 
dustries in which India has an 
acknowledged superiority and un¬ 
rivalled reputation. Shawl-trade 
is one. It is of aficient growth 
and of a long standing. Pasham 
or wool, is aid to have been 
known,(to the pfimltive Aryans 
wha traded with the^ hilly coun¬ 
tries of„ the Islorth. The superiority 
df the woollen fabrics of Kashmir 





“people of Kamboja (the northern 
Districts surrounding Kashmir) 
brought cloths and skins as tribute 
to the king of Inl^^raJJrastha. The 
former were mafJe of wool and 
embroidered with gold, being in 
fact, shawl and brocades.” 

The Shawl-trade seems not to 
have met with much expansipn 
under the Hindus. The (jmited 
quantity in which the raw materi¬ 
al has always been (available, 
kept the trade within limited 
bounds. Wool has never been an 
abundant produce of India. Hence 
import of coarse and fine woollen 
cloths in ancient India as stated 
in the Periplus Shaw,Is are not 
found so often mentioned' in old 
Hindu writings as silks. The 
shawl-manufacture does not ap¬ 
pear to have thrived properly till 
the time of Akbar, after the ex¬ 
pansion of his sovereignty to the 
valley of Kashmir. It sapidly 
developed under the encourage¬ 
ment of that emperor, and at¬ 
tained the high position it now 
holds. The Ayeen Akberi has the 
following interesting account 
about shawl :—“His Majesty has 
ordered four kinds to be made : 
rst —Toos assel (grey assel)( which 
is the wool of an animal of this 
name whose natural colour in 
general, is grpy, inclining to red 
though some are perfectly white 
and these:! shawls, are incomput¬ 
able for lightness, jiyar 
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made of the wool in its natural 
state, but His Majesty has had 
some of them dyed and it is sur¬ 
prising that they will not take re^ 
colour. * 2nd-*-sa^d *alcka (white 
alcka) which the^ also call Tere- 
har. The natural ^ colours of the 
wool are white or black, and they 

weave three sorts, white; black and 

• 

grey. Formerly, there were not 
above three or four different colours 
for shawls, but His Majesty has 
made therti of various hues; 3rd 
—zerhozy and others which are of 
His Majesty’s invention ; ,4th— 
From being short pieces, he had 
them made long enough for 
Jamahs (gown nieces). The 
sha vls are* classed according to 
the da^, month, year, price, 
colour, and weight; and this 
manner of classing is commonly 
called missel. The muShrifs, after 
examination, mark the quality 
of each shawl upon a piece of 
paper mffixed to its corner. All 
those brought into the palace on 
the day Ormuzd of the montli 
Fedum (loth March) are preferred 
to those received afterwards, of the 
same fineness weight and colour 
and each is wriiten down in order. 
Every day, there are received into 
store tRe Allowing kinds, Toos, 
Sufid Alcka, Lall Zurren, Gulab 
Pezgul and thirty' other kinds; 
and from this account of one day, 
may be formed an idea of what 
iS done in the course of a year. 
Forjnerly, shawfs were but rarelv 


brought from Kashmir. By the 
attention of the Emperor Akbar 
shawl-manufacture jn Kashmir is in 
a very flourishing state, and in La¬ 
hore there are upwards'of a thousand 
manufactories of this commodity. 
They also make an imitation of 
shawl with the warp of silk and 
the woop of wool; and this is 
called mayan, of both kinds are 
made turbans. 

The Improvements introduced 
by Akbar were kept up by his 
successors and shawls became a 
favourite article of dress in the 
Mogul period. They became the 
wearing apparel of every well-to- 
do man in the country and the 
fashion spread to Persia and 
Turkey. This increasing demand 
infused a great vigour into the 
trade which made it prosper 
despite all political disturbances 
occurring at times and super¬ 
vening to retard all progress. 
During its subjection, in the 
Mogul Dominion, Cashmere con¬ 
tained 40,000 shawl looms. 
Mulk and Millut. 


KASHMIR SljlAWL INDUSTRY 

Dr. A. Mittra has really done a 
great service by the publication of 
his “Notes otf the Arts and Indus-' 
tries of Kashmir,” at a time^h^ 
there are sincere attempts 
revival everywbere'ftnd ^ 
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tCashmir Durbar is so keen on the 
developmeat of the industrial and 
natural resources of the State. In 
this welcome pamphlet Dr. Mittra 
devotes several pages to a discus¬ 
sion of the future of the shawl 
industry. Kashmir shawls have 
from remote ages, been world- 
famed and have for centuries 
enjoyed a high place in the ranks 
of European fashion ; but latterly 
the industry has shrunk and 
dwindled—first owing to the 
Franco-Prussian War in 1870, 
and then on account of the de¬ 
vastating famine of 1878-79. 
It is true that, Maharaja Ranbir 
Sing advanced as much as 10 
lakhs to the shawl manufacturers 
with a view to reviving the 
industry which was, in a manner, 
extinguished by the famine ; but 
yet it has not been able to recover 
its lost position. Indeed, while 
in 1822, the whole value of shawl 
goods manufactured in Kashmir 
might be estimated at 35 lakhs 
of rupees per annum, nowit is 
quite insignificant in comparison. 
'iTie question now is—how to 
revive the art. There ought to 
be no great difficulty, for the 
workmen- are there. Here is 
what Mr. N. G. Mukerjee wrote 
in 1901 :—“Now the question is, 
whether it is possible to revive 
the' trade, -and if so, how ? That 
it is {Hissible to give a new life 
again to this industry there can 

as, the 


workmen, as a class, are not yet 
extinct. They .can be collected 
together again with very little 
effort, as a slight promise of 
emolument wilf. linduce those 
scattered over India to flock back 
to their native land and betake 
themselves to their hereditary 
profession once more with renewed 
energy.” 

It is, however, not on‘extraneous 
help or foreign appreciation, as 
suggested by Mr. Mukerjee, that 
we should seek to re-build the 
industry. If Indians were to act 
up to the advice of Sir. George 
Bordwood, that “Indian ,gentle¬ 
men and ladies should make it a 
point of culture never to wear 
any clothing or ornairterit but of 
‘native’ manufacture and strictly 
‘native design,’ the future of the 
Kashmir shawl industry may yet 
be assured.” 

« 

TidE RUBBER OR THE FU¬ 
TURE INDUSTRY OF 
THE WORLD** 

One of the most valuable arti¬ 
cles in the World is rubber, and 
its use is greatl3i. infreasing 
every day, and as . a high 
commercial authority remarked 
some time it is tfee fulure 

industry of the world. 

* For othri: articles cSi Rubber. 

96, :■ 



up to very lately, the best 
rubber known in the world was 
the kind of rubber known as the 
Para rubber and it used to fetch 
the Highesti p((ce* in the market, 
but lately tfitf’ highest price was 
obtained by the Ceylon rubber 
and the Para rubber has for the 
first time been beaten. 

Reuter lately wired the most 
astijnishing news that a certain 
Londpn firm of brokers had. pur¬ 
chased^ tons of Ceylon rubber 
at such a high rate as 6s. a pound 
which is a record price and' 
specially so for Ceylon rubber, 
when Para rubber which, up till 
now, was considered to be the 
best apd costlest rubbei in the 
world, was selling at 5-505 per 
pound at the highest. 

But it is greatly regretable that 
the Rubber exported from India 
is occupying the same position 
as it used to do fifty years ago, 
thie, notwithstanding the great 
improvement going on m every 
thing else. In strength and colour, 
it is not inferior to the best rub¬ 
ber in the world, but its uncleanli¬ 
ness is the principal thin^ objected 
to by the ^uyers and consequently 
it is sold nearly a shilliTig per 
po%nd less than the Para rubber. 


RUBBER PLANTING‘AND 
PROFITS 

w- 

Mr. Dacre T. Edwards writes 
as follows to the Editor of the 
“Financial News,'’ refering to the 
rubber Industry as one which pro¬ 
mises to be a veritable gold mine 
to the planters engaged in it:— 

“When tobacco-planting was 
first taken in hand by Englishmen 
in Borneo, they very naturally en¬ 
deavoured te sell their produce in 
London, hoping to make that a 
Centre for realisation. They very 
soon found out, however, that they 
were doing so only aj a disastrous 
cost to themselves, and wisely 
realised that in business no senti¬ 
ment should be allowed to exist, 
and that, as long as they got a 
good price, it was immaterial who,, 
paid it. The result is that now 
all British grown tobacco is re¬ 
alised in the Dutch markets. The 
same thing will undoubtedly take 
place in rubber. Great Britain as 
a market sinks into insignificance, 
when compared to Antweip and, 
New York, and the sooner planfetf 
in the Malay States and Ceylic^' 
realise, this, the better it will 
for them. It is the cont^ienisl' 
and American buying in Colotld)^ 
and Singaptrr which account 
the the ^prices realised ,1^; 
rubber being so much abow Lj^^S; 
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wliole Straits and Ceylon rub¬ 
ber hitherto shipped to London 
has bpen bought for either Ameri¬ 
can . or Continental account. I 
have frequently heard men in 
Mincinlane say.—Why, should 
Straits and Ceylon rubber fetch a 
shilling a pound more than fine 
South American Para ? The reply 
to this is simple; fine South 
American Para contains from 
i8 per cent, to 20 per cent, of 
impurities and shrinks to that ex¬ 
tent when subjected to the neces¬ 
sary washing process. Cultivated 
Straits and Ceylon rubber is 
practically pure, in fact, the cree- 
ped rubber yvhich is now being 
shipped is so pure that the expens¬ 
ive process of washing become, 
entirely unnecessary, and the cost 
of labour entailed by running the 
washing machinery, a very con¬ 
siderable item, is saved. On the 
Continent and America the eco¬ 
nomy of buying pure Straits and 
Ceylon rubber at is. a pound over 
the rates, tuning for South America 
Para has been quickly realised, . 
but in England it has apparently' 
been entirely overlooked. 

Great surprise has been evinced 
at the large^ premium^ at which 
the sfayares of all the leading Bri¬ 
tish rubber producing companies 
now stand, The redson is that, 
it is opjy now beginniijg to be 
realised that a quicker and much 
gt^ter yield may be expected 


However, one must remember that 
most of the companies formed so 
far have been brought out by firms 
of the highest standing, who have 
no doubt been' anxiqius not to 
overstate the possibilities. For 
instance, instead of not being able 
to tap the trees until thev are six 
years old, one knows that they 
can commence tapping at four 
years, and morever a tree ten y^ears 
old will yield more later jf the 
tapping commence at fotjr years, 
than if it had been left untapped 
■ until six years old. Tapping trees 
at four years old does them good 
and increases their yield as time 
goes on. Again, a tree eight years 
of age instead of yieldiijg from 
I gib. or 2 lbs. of rubber per annum, 
the amount which I understand 
has formed the basis of the pro¬ 
bable returns foreshadowed in the 
prospectuses of the companies to 
which I have referred, will in all 
probability yield double that am¬ 
ount. Before concluding, I should 
like to sound a warning note. 
Notwithstanding the brilliant 
prospects of those companies 
which are operating in tlje Straits 
and Ceylon in cases where they 
are moderately capitalised and 
well-managed, and where (the 
suitability of the soil and the 
price of labour has been carefully 
studied, it goes without sayings 
since the subject of rubber cultiva¬ 
tion has been brought into such 
prominent notice thtfi a h?t Jfc 
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companies will be issued operat¬ 
ing in various parts of the world 
where the conditions necessary to 
success are fon»existent. 

* } _ 

THE INOfA RUBBER 

• 

Iryiia rubber is the juice of a 
Bany^n-like tree growing wild 
all overi India, but principally in 
Assam and in the damp forests at 
the base of the Himalayas. In 
India, the tree is known as the 
‘Bangshi Bot' and is considered 
sacred by the Hindus as being one 
o' the Javourite trees o: Sree 
Krishha who used to play on his 
flute under its cooling and capaci¬ 
ous .shade. Nearl)' in all respects, 
it resembles the Banyan tree and 
like it throws out numerous aerial 
roots which touching the ground 
became the trunks of others and 
thus gradually cover a very large 
area. Botanically it is known as 
the Ficus Elastica. 

In its natural state, the India 
rubber, “Fig or Caoutchpuc tree” 


until its aerial roots touch the 
grounds; as soon as this .takes 
place, the little epiphyte changes 
rapidly into a vigorous tree 
throwing out numerous aerial 
roots which gradually envelop 
the tree on which it first began 
life and often kill it. Having 
started life so high up, it often 
throws out branches which over¬ 
top the surrounding trees and “ 
the numerous aerial roots which 
fall from these and establish 
connection with the ground in a 
few years, enable it to dominate 
the fore.-,t growth arround it” 

The way these valuable trees 
are tapped and rubber collected 
is not all that could be desired. 

The junglies cut the trees 
without any consideration to 
their age and at any place that 
suits them best. Then the "juice 
that comes out of these cuts is 
generally allowed to run down 
the trees to the ground where it 
is allowed to remain for some 
•time before it is gathered generally 
very much mixed with mud, dust 
and stones; in Ceylon, the trees 


to quote .from an interesting are tapped in a triangular shape 

article written by Mr. D. R. Cope- at a certam height scientifically 

land in 1899 “starts in the forks fixed according to the age of the 

of other trees often 20 or 30 feet or tree and the circumference ofifk 


even more from the ground, from trunk. Then a clean piece of t^; 
seed eontained in the droppings tube is fij^d therein and a |^r4^4j 
of birds that have fed on the 4 y clean pot made either of 
rubber figs, where the seed Celain or glass is placed 

.*nd^the young' 'plant other en||:,of the tube, sAennC > 4# 


rubber figs, where the seed 

the young' 'plant 
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the rubber obtained in Ceylon is 
very clean and of the quality and 
strength the buyers desire. All^ 
the above operations are con¬ 
ducted directly under competent 
European supervision, the colour 
of the rubber plays some part in 
valuation, reddish rubber being 
much more liked by the buyers 
than white, and fetches about 6 d. 
to gd. per pound more than the 
Qther. 

Besides India, this most useful 
article is obtained in large quanti¬ 
ties from South Africa, Ceylon, 
Mexico and French Guiena, 
&c., &c. 

The first notice of India rubber 
on record was given nearly 500 
years ago by Herrona who in the 
second voyage of Columbus ob¬ 
served that the inhabitants of 
Hayti played a game with balls 
made “out of the gum of a tree” 
and that the balls although large, 
were lighter and bounced better 
than the wind balls of bastille. 
Torguemada, however, seems to 
have been the first to mention by 
name the tree yielding it. In his 
> dela mon quia Indiana,, published 
at Madrid i,n 1615, T6m ii Cap. 
XLItl, page 663, he says—“There 
is a tree which the Indians (Mexi- 


Indian rubber also will not fetcS 
the same high price as has been 
paid for the Ceylon rubber. 

RUBBER INDUSTRY IN 
INDIA: OFFICIAL REPORT 

The little of the industry that 
exists at present in India, is under 
Government control. Th^ poten¬ 
tialities of this industry are great, 
and there is a vast scope for 
private enterprise and capital. 

Of the rubber industry, as at 
present, being worked officially in 
India, a recent Government report 
records the following interesting 
facts. In Assam the Forest Depart¬ 
ment has nearly 3,000 acres under 
“Ficus Elastica" and tapping 
operations with over 5,600 trees 
yielded 9,283 ibs. of rubber giving 
an average of 27'5 lbs. per a,9re. 
In Bengal, there are 30 acres of 
“Ficus Elastica” being worked 
by the Forest Department whose 
experiments, however, with “Hevea 
castilloa and “Kickxia” trees have, 
however, been unproductive.. It is 
intended to extend the Bengal 
plantation gradually to a tots^l of 
1,000 acres. In Madras experi-. 


can) call yiaquahni, and is held ments, at present on a smalt 
in greaj estimation., ^ scale, are being made witli 

-If every precaution is taken to^ various rubber-yielding species.' 
dlraw only pure rubber from only- In Burma “Hevea brasi : 

^;.ma^re |r^ u^d^/pro|^:.|e»pj^ has 
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planted up mostly with Hevea 
and the prospects in respect 
to its cultivation are considered 
to be .generally, '^vourable. Of 
rubbers obtai*^ from Chone- 
morpha Macrophylea, Cryptostegia 
Grandiflora and lihynchodia Wal- 
lichii,” the scientific and technical 
department of the Imperial 
Institute at Home has reported 
favourably on the two latters. 
The ab^ve particulars are of 
course only illustrative of the 
official experiments, and there 
is in addition a good deal of 
private enterprise concerned with 
the exploitation of product at the 
present time. In Southern India, 
at any,rate, many planters have 
taken it up, and they will be 
helped there by the experience 
and teaching of the Government 
Curator of the Government 
gardens on the Nilgiris who has 
lately^ gone through a course of 
special study of the subjeft at 
Home under the direction of the 
Imperial Institute authorities. 

ASSAM rubber: 

It# Commercial Prospects 

DOUBTFUL 

[Dr. Mann’s Emphatic Opinion] 

Dr. Harold H. Mann, scientific 
officer to the Indian Tea Associa¬ 
tion, contributes a ^ry interest- 


to the Agricultural Journal of 
India. Dr. Mann expresses yery 
strongly tjie opinion that, on pre¬ 
sent evidence, ther^ is no com¬ 
mercial future for the’ A.ssam rub¬ 
ber industry except as a depend¬ 
ant of another and more profit¬ 
able industry. We take the follow¬ 
ing extracts:— 

The best rubber trees (Para and 
Castilloa) will not grow there 
(North and North-east India) or 
will only grow with difficulty and 
if they did grow, there is no 
security (or their yielding a pay¬ 
ing quantity of rubber; so that 
if these Districts had to depend 
on the introduction and acclimati- 
-ation of these trees, it is probable 
that they would never gcQW 
rubber at all. But there is a tree 
of which this part of India is the 
natural home, and whose product 
originally gave the name of ‘India 
rubber' to the commercial article. 
This is tne Assam rubber or Ficus 
Elafoca. This tree, however, pos¬ 
sesses grave disadvantages ever fhe 
otjiers named. It grows more 
slowly; when grown, its habit 
makes it more difficult to work; 
very much ^ fewer trees can be 
planted on the same area; the 
rubber it produces is inferior to 
that from Para or Castilloa trees. 
In spite of all these disadvantages, 
there seems, a possibility of..falT 
returns being obtained by its cul-”* 
ture under suitable condittoa^ 
and such, returns have 
.been obtained- -in.. in' 
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Malay States, and in a sense on 
the rjubber plantations belonninc; 
to the Indian Forest Department 
in Assam. 

Dr. Mann discusses two recent 
pamphlets. The second of these, 
"Ficus Eltislica: its natural Growth 
and artificial propn^^.ation,” by 
E. M. Coventry, Deputy Con¬ 
servator of Forests, is an official 
»publication of the Forest T^epart- 
ment of India and contains a 
summary of the experiments made 
and the results obtained at the 
Government rubber pl.autations 
in Assam. 

Capital Cost 

The initial or capital cost of a 
rubber pl.antation cannot be 
judged, from the experience on 
the Government plantations, 
seeing their essentially experi¬ 
mental character. The actu.il 
amount expended on them, 
however, appears to have been 
Rs. 72 per acre fBald), and this 
talfes no account of the rent ’ of 
the land or interest on capital 
both of which factors, must of 
course, be considered in any 
■estimate of capital charges. Mr. 
Bald estirrtates this cost (again 
excluding rent, interest and ex¬ 
pense of management) at Rs. 50 
per acre.' Fhe cost of preparing 
the J^tnd is placed by Mr. Eardley 
'Wilmot,at a maximum of Rs. 20 
to Rs. 30 per acre, if forest land 
be used, a Tht^, later part of the 

;iR^ur; '.plIjitjniES, |s' .'said % Mr. 


B.'ild to have cost Rs. 35 per acre 
up to date, or deducting Rs. 10 
for plants, the cost of preparation 
and maintenance, ^up to the 
present, w.iuld fpri this area be 
about Rs. 25. Mr. Bald himself 
places the cost of preparing the 
land, obtaining the plants and 
tending tlie plantation till in 
bearing at eleven or twelve years 
old, at Rs. 50 per acre, which 
may perhtips be taken as a fair 
allowance under the most favour¬ 
able conditions. If the time of 
yielding is delayed, naturally the 
cost will be greater. 

If seed lines be used and planted 
16 to 20 to the acre, .Mr. Eardly 
VVilmot places the cost ofo plants 
ten feet high at Rs. 20 per acre— 
undoubtedly a very high estimate. 
There seems, too, almost a con¬ 
sensus of opinion that more plants 
than this should be put in an acre. 
Mr. Bald recommends 35^ feet 
apart, trlangularly, or 41 plants 
to the acre. Mr. Eardley' Wllmot 
is inclined towards close planting 
than has been CBStomary at 
Te/.pur, and one new* plantation 
at least has been tried where the 
plants are only 20 feet apart. 
The whole question is ver^y un¬ 
certain for the Tczpur experience 
and this alone, h;is rather told in 
favour of wide planting. ) 

Maintenance and Yield 

I'hus pldn|pd out in the fashion 
approved by our authors,- 
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excluding cost, management and 
supervision, the expenses of bring¬ 
ing a plantation into bearing 
would be approximately as 
follows :— 

' Ks 

Rent of land under 30 yoai’s lease for four¬ 
teen ) t tHS • .,. 7 

Cost orprcp.ning, planiint; and maintain¬ 
ing liH in heiriiiL; (14 \e.iis), laliour 
^ being :iI\\a)'S available :;<i 

Cost of {"ilanls _>(, 

TnUTfsAm Rs. 83 for, say, ten 

( per t^nl. , . . So 

Thus tve have a total of Rs. 
133 without consiilcrlng the cost 
of management and direction at 
all. ft is cvlileiit, therefore, that 
Mr. Bald’s estiiu.ite of b's. r^o in 
all is not above he m-'rk, but 
probabjy * considerably below it, 
unless such a rubber plantation 
can be run in connection with an 
existing tea or other estate. 

It will be seen, houever, that 
the whole of the above argument 
is affected in the most serioii; 

manner bv the doubt as to the 

• 

length of time required to bring 
the plantation into bearing. V’e 
have calculated on fourteen veers, 
but till, GoN’crnmcnt plantalion.s 
were only tapped at twenty-live 
years old. • 

The question of yield, iiiost 
vital'as it is, seems lo be the most 
doubtful in connection with the 
Assam pubher plant. A thorough, 
careful, close investigation is em¬ 
phatically needed as to the best 
methods of tapping and the result- 
yields. The present tools used, 


though a great advance on the 
older method of cutting with a 
daa are clumsy and unsatisfactory 
indeed. The methojl of allowing 
the rubber to congeal on the cuts 
IS also very unsatisfactory. 

.Mt'.igether we may say that if 
the present Tezpur yield only is 
obt lined, the culture of Ficus 
F.laslica is not and cannot be made 
a commercial success; there are 
strong grounds, however, for be¬ 
lieving in view of results in Java 
and the Malay States that with 
an improved system of tapping 
m.i'h larger yields can be ob¬ 
tains.,, even three or four times 
the present amount. 

Poor v,\nu-: of the product 

VVe have now to consider the 
v'rilue present and prospective, of 
the rubber produced from the 
Ficus Elastica. It is well-known 
that it has never approached the 
value of the best Para, and ac¬ 
cording to the mo^t reliable in- 
for aation, it is not likelv to do 
so for the simple reason that it is 
nftt nearly so pure. 

On the market, Assam rubber 
always obtains a lower price than 
Para, genefally about from 6 d. 
to i.s. per lb. less. Being an In¬ 
ferior article, it must be remem¬ 
bered that sufjposing in the future, 
the supply overtakes the demand, 
the poorerVubber will be 
to suffer. • 

What then is the result ,o{ otlif 
discussion ? The first feeling oit 
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rising from a perusal of the pam¬ 
phlets is one of disappointment. 
The prospects are so doubtful and 
even if successful, so poor as com¬ 
pared wi'ih the culture of Para or 
Castilloa rubber in Ceylon, the 
Malay States, or even South India, 
that one is inclined to consider 
any large extension of the culture 
of Ficus Elaslica in North-east 
India as out of the question. And 
I must say that this impression 
has been very strongly confirmed 
by almost all that 1 have seen in 
these Districts, if the Assam rubber 
is to be cultivated as a separate 
industry. 

But as it stands, and with the 
data before us in the two pam¬ 
phlets under review, 1 feel that 
no other conclusion is possible 
than that Assam rubber culture 
can only continue as a dependent 
of another larger and more pro¬ 
fitable industry, and then can only 
occupy the inferior land. 


DITTO IN ASSAM 

The Government of .Assam 
deserve the thanks of the public 
for its laudable enterprise to im¬ 
prove the rubber industry of the 
province. The Ficus Elastica, a 
tree ,like the banyan^ has long 
been tapped in the forests at the 
base of the Himalayas by the 
natives but the absence of scienti¬ 
fic fnethods of production as well 


as the long time that a Ficus 
Elastica takes in growing to the 
condition to produce the necessary 
sap (about 20 years) have not 
attracted many people to this in¬ 
dustry yet. Let us hope that the 
experiments carried at Charduar 
plantation near Tezpur will be 
the beginning of a very flourish¬ 
ing industry in India. 

The financial results o‘ the 
working of the Governmert plant¬ 
ations are recorded as below in 
the .Administration Report of the 


Assam 

Forests 

for 

the 

year 

1904-05; 

The 

capital 

cost 

of 

the 


Charduar and Bamuni hill plant¬ 
ation in Darrang at the close of 
the year was Rs, 2,19,400. The 
total outturn amounted to 9,818 
lbs. realising Rs. 26,385. The 
cost of maintenance and establish¬ 
ment is quoted at Rs. 6,133, 
this does not include the cost of 
harvesting and tapping, (Rs. 
4,19^). The net receipts work out 
to a profit of 7.3 per cent, on 
capital expenditure. The capital 
cost of the smaller Kulsi reserve 
•in Kamrup was Rs. 10,538. The 
outturn of rubber was 2,550 lbs., 
of which 1,488 lbs. were sold be¬ 
fore the close of the year fcr Rs. 
4,020, at Rs. 2-11-3 per lb. The 
value of the year’s supply at this 
rate is Rs. 6,893, 
expenditure incurred amounted 
to Rs. 676, the year’s operations 
show a profit of .nearly 59 per 
cent. The total outturn frStji 
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both plantations, 12,368 fts., 
showed a satisfactory increase of 
2,981 lbs., as compared with the 
year 1903-1904. The rubber ob¬ 
tained fronl ^ forests In Assam, 
other than froni the Ciovernment. 
plantations, increased from 351 
maunds, to 6g6 mauncls, and the 
imports across the frontier frpm 
2,767 maunds to 3,912 maunds. 
Duty on home and foreij*!! rubber 
rose from Rs. 33,822 to l^s. 78,216. 
In thel Lakhimpur Division 
an experiment was made in plant¬ 
ing, cuttings of the Rhyncodia 
climber, which promises to be 
successful. 

The Assam trade in rubber at 
the prosent moment us the 
monopoly ol a band of ever 
enterprising Marivaris. 


RUBBER CUr/ri\h\TI(>N 
IN BURMA 

Official Ri i-ort 
Mr. H. M. S. Mathews, Revenue 
Secretary to the Government of 
Burma, has addressed the follow¬ 
ing letter, dated the 15th June, 
1904, to the Government of ' -dia : 
—“Ijam directed to submit the 
following brief account of what 
has hitherto been done in this 
provinde in the way of rubber 
cultivation, what it is proposed to 
do and what the prospects of 
rubber cultivation now are. The 
Covernment of India gave their 


approval to a proposal to start a 
rubber plantation of 10,000 acres 
in the Tenasserim Circle,* and 
sanctioned the expenditure’ of 
Rs. 2,10,000 to be spread over a 
period of 12 years. The object of 
this scheme was to prove that 
rubber plantations, especially in 
Tenaserism, would be successful, 
in order that, when this had been 
ilenionstratcd, private persons 
might be induced to take up the* 
cultication of rubber. (?) Two 
areas of about 5,000 acres each 
were accordingly set apart near 
the town of Mergui in localities, 
wher: the soil and climatic condi¬ 
tions were believed to be favourable 
for rubber, one in the Sandawut 
reserve and the other on King 
Island. Work on the Sandawut 
plantation has proceedec' steadily 
since that date on the general 
lines laid down by the late Ins¬ 
pector-General of Forests ; and 
I am t 1 submit, for the inform¬ 
ation of the Government of 
India, a letter from the Conser¬ 
vator giving a short history of 
this plantation up to the present 
date. The total area in this 
plantation now planted up with 
rubber tree? 1,518 acres, and there 
is a sufficient supply of growing 
plants to carry on the work at the 
same rate * of progress. The 
reservation of a tract of, land 
intended for rubber cultivalrOtT 
on King Island was only notified 
in April last, and no planting has 
yet been done in this area. Jn 
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October 1899, Major Wyllie, 
Cantonment Magistrate of Ran- 
gooiT, planted out some \oung 
“Hevia” trees, which had been 
grown from seed in the Canton¬ 
ment (iarden, Rangoon, 'riie-e 
formed tlie nucleus of a small 
plantation winch was managed 
for about tlirec years liv .M.ajor 
Wyllie and his successor with 
some assistance from I'Oiest 
Funds. About Rs. 5,030 were 
spent on his pl.intation b\- the 
Forest Department up to the end 
of 1903, in addition to tlie ex¬ 
penses paid lioni Cantonment 
Funds, .and some thous.ands of 
“Hevia” trees were raiscal. A 
careful examination of this plant¬ 
ation was ni.ide <it the beginning 
of 1903 by the Forest Deptirtment 
and it was then reported that the 
experiment w.as practlc.allv a 
failure. d'he trees were sicklv 
and stunted, and it was extremelv 
doubtful whether the cultivation 
of “Hevia" in this plantation 
would ever p.iy expenses. 

‘‘IleT’ia have been 

found to thrive in the llhaiho 
District, and small C]iianiitles of 
seed have been sent to Kallni .tnd 
Myitkyina for furthtr trial. A 
nutnber of experiments in tlie 
collection of latex from indigenous 
creepers liavc beeiv carrlc'd out 
during last year or two. The 
^repffrts on expeiiments vvitn 
^'Chavaifvesia Escu'lenla” and 
^'Patcimeria Creepers” and also 
with “RhjfnchpHia Wallichii” are 


not conclusive. As regards the 
measures which His Honour the 
Lieutenant-fiovernor proposes to 
undcrt.ake m future, I am to sav 
that the work i(i |,he Mergui 
plantation will be c.irried on both 
in the Sandawut reserve on King 
Ishind ;is heretofoic. His Honour 
considers that this experiment 
should he coiitmued on an 
adequate scale, and for a suffici¬ 
ent time to piove bevond all 
dispute the rtn.incial ^i^ccess of 
rubber euhiv.ation, at ,ill ex-ents 
in I'en.-isserl m. I’hiS result, of 
course, eamiol be att.lined until 
at Ie;m1 a fair proportion of trees 
have reached maturity, and if it 
is achieved, it may he found pro¬ 
fitable, il desired to leav.e the 
plantation to .a private companv. 
The Consei valor points out that 
an extension of the plantation 
has led to a considerable increase 
in the work and endc.avours will 
be made to post an officer of the 
Provi.ncial Forest Service as 
Assist,ml .Mtinager as .soon as 
possible. Furllier experiments 
with v.ir.ons creepers have .also 
been ordered in the Pegu ;ind 
Tcnasserini Circles, and tlje rc- 
railts will be comniunieated in 
due course to tlie Govcrimicnt 
of India. 'I'lie cultivation oi both 
“Hevia” :ind of lubfier yieldinp 
crcepeisin the northern division 
— Bhamo, Kalhti and Myitkyina— 
will continue to receive attention, 
and further enc|ubies will be 
made into the cost of cultivatiof 
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and of the collection of latax and 
the value of the resultant rubber, 
as regards the luture prospect, 
the L^eutenant-fjo^verno’- autrees 
with the CoiVji-rvator in consi,ler- 
ing them to be generally 
favourable in re'fpcct to cultiva¬ 
tion of “llevia.” Much, iude.d 
remains to be learnt about Mic 
b*est method of collecimg late'-, 
prepa’ring the rubber and uuuu 
other details, but there scems no 
reason tA doubt that with care 
the ruirl.’er oi eNcebeut (]uallt\ 
can be turned out which will 
coiniTiaiid .a remunenitne prices. 
Some enquiries liave bi-- r made 
b\ prn ate iiulividu hs witli.a view 
to the uudert.living of the cultiva¬ 
tion of tlie ruliber I'laiits under 
Europe.in supers i.siou, but up to 
present noth'ng has come of these. 
A phiut.itiou of ov* I ;■ ,000 vicres 
of ‘'Her la” lias been founded .at 
liliamo winch e doing well, but 
no d'tuni can 'le expected for 
‘ome \ .-ars. Neii rules are 'under 
considerat lou for am s..Iiug r' e 
rules uiidei tl ■■■ Lower Thirma 
Land .'ind l^evemie Act. so .as to 
facilittite the alliamcnt Igy g. mt 
share of 1 irge are - . suitable for 
lubber cultivation. 

RT)l’.i',LR-PI?()Dr]ClXr, 

PLAN'i S IN lUlRMA 

Little is knuwn about the great 
majority of the numerous rubber- 


producing plants which exist 
throughout Burma, and with the 
present ejay enormous consump¬ 
tion of rubber for various pur¬ 
poses, the recent action of the 
Burma Government in causing 
eiKiuiries to be made into the 
qii.ilities of some of the known 
rubocr-prodiicing plants is very 
oppoi tune. 

Attention has been confined 
pnucipaliy for the present to Para- 
iiicrm L'laiirliilifo'ttnnd Chavanasia 
cfiinlciita, two creepers which, 
besides having been tried in 
pl.i.i!: tions, are of common oc¬ 
currence in the bills and most 
lands wliicli stanil above flood 
'fvel. It IS reported that the ex¬ 
tension of cultivation and of 
/i!7n;o-vu clearings has reduced the 
are.i, over which they are to be 
found, lint there must still be ex¬ 
tensive tracts on winch those two 
■spt vies abound. 

Idle enquiry originally aimed 
at 'sicrtalniiig the m.rrkct pos¬ 
sibilities of these two rubbers, but 
at fust the object of the enquiry 
was lost sight of, and the experi¬ 
ments were carried out on too 
small a scale to be of much 
practical value in supplying data 
for the cost of collection, prepara¬ 
tion .ind frelf^lit. Unless these be 
bivoiiruble, the best rubber in the 
world may have no comiiT ercia l 
value. 

'' From correspondence communicated 
to the Editor by tlie Government of India 
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Experiments carried out with 
the .latices of the two rubbers 
show that coagulation takes place 
naturally in both cases in about 
48 hours. The addition of small 
amounts (15 drops) of creosote 
and acetic acid had no effect in 
either case in expediting coagula¬ 
tion. A small pinch of alum added 
to the latex resulted in instantane¬ 
ous coagulation in both cases. 

Specimens of both rubbers were 
sent to the Reporter on Economic 
Products to the Government of 
India, who gave his opinion that 
judging from the specimens receiv¬ 
ed good rubber could be got in 
many ways trom both species. 
Fresh samples have been sent to 
the Imperial Institute for analysis 
in order to ascertain the percentage 
of resin in the latices—-an import¬ 
ant point ; with this inform.ation 
and a knowledge of the cost of 
preparation and freight and the 
supply available, the Department 
should shortly be able to sav 
what are the possibilities of those 
two rubber species in Burma. 

What is believed to be an 
important discovery in connection 
with the production of rubber has 
been made by Mr. Stearsey, Extra 
Assistant Conservator of Forests. 
He has reported that the creeper 
Rhvttchodta WalUchii, Bentham, 
whish abounds on lanck submerg- 
"ed to a,depth of i^jor 12 feet 
during floods, yields a good rubber. 
He has forwarded some samples of 
the f»bber, which arc described 


as excellent; samples have been 
sent to the Imperial Institute for 
analysis and valuation.— Indiav 
Forester. 

_i 

REPORT ON THE RUBBER 
OF RHYNCHODIA 
WALLICHII FROM BURMA 


Professor Wyndhan R. Diiiist.-in, \i.\ . 
t'.K’.s, Director. 

I 

This sample of rubber. Register 
No. 19779, prepared from 
Rhynchodia Wallichii in Sheweg- 
yin, Tenasserim. Burma, was 
forwarded to the Imperial Instif te 
for chemical examination aPd 
commercial valuation l‘,y the 
Reporter on Economic Products 
and is referred to in Letters No. 
2721-32 F.S. of the 26th .\ugust 
1903, and No. 154-32 F.S. of the 
iSth January 1904. 

Several notices have reqentlv 
appeared regarding the rubber- 
yielding properties of this plant, 
which is reported to be fairly 
common in the Pegu Division, 
and the rubber obtained from it 
has been described as of ’good 
quality. 

The sample received for examin¬ 
ation, consists of an irregular 
cake, weighing 48 grams, which 
was slightly mouldy on the'surface. 
The rubber was dark-brown 
throughout and contained a small 
amount of vegetabfe matter. Its 
physical properties were very 
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satisfactory, it being quite free the present sample, would always 
from stickiness and exhibiting sell readily and command a good 
good elasticity and tenacity. price in the market. The plant 

The, rubber Ija'^ the fallowing is reported to he common in 
composition certain districts of Burma, and 

Sample as received, Calculated for 'b therefore, appears, to be worthy 
per ceift dry material, of attention as a possible source 

per cent. gf rubber. — Wyndham R. Dunstan, 
C,outchouc 8f.-5 890 * Imperial Institute, London, 20th 

Resin 6 5 67 ^ay 1904. 

Dilft 4*2 43 — 

Ash Included in din 0-48 o*i;i 

These ^results show that this CEYLON SOIL AND RUBBER 

specimen of the rubber of _ 

Rhynchodia Walltchii is of good 

quality, as the dry material con- A planter who has spent several 
tains 89 per cent, of true caout- years in the Solomon Islands, 
chouc and only (i 7 per sent, of and just returned to Ceylon, gives 
resin. ,It may be noted that a ..as iiis opinion that rubber 
small amount, about i'5 per cent. would do very well there. The 
of the caoutchouc was insoluble rainfall was abundant; “It rains 
in the usual solvents. nine months of the year, and 

The rubber was submitted to then the rainy season begins,” 
brokers for commercial variation. he remarked: “Ceylon rubber 
they report that at the present seed has been imported and the 
time consignments of si^nilar young plants promised well. The 
quality would sell readily in the soil there is exceedingly good and 
London market at about ^s. 6d. fertile, and of very great depth. 
per Ib. This valuation, it must '“You go down through soil to 
be noted, is based upon the high a depth of 18 to 20 feet before 
prices which are at present ruling you reach the soaptone or coral 
in the rubber market, Para rubber rock." Messrs. Lever Bros, intend 
per B). on the day planting rubber wherever the land 
upon which the valuation was is unsuited for cocoanuts, especi- 
obtained, so tl^at the price men- ally where if Is inclined to be 
tioned will represent rather more swampy. The opinion was, that 
than the normal value of the rubber will* be “the finest tfutl^* 
rubber. There is no doubt, how- out.” * 

ever, that the r^^bber of Rhynchodia 
Wallichii, if of similar quality to —— 
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LANDOLPHIA RUBBER IN 
CEYLON 

Imported Plants from Brussels 

Among the many enterprising 
planters of Ceylon, who take an 
interest in rubber-producing trees, 
few appear to have been so ready 
to take up other varieties than 
Para and Castilloa as Mr. Van 
Dcr Poorten, J. P., the proprie¬ 
tory planter of Greenwood, 
Galagedera. 

Mr. Van Der Poorten has had 
over 20 years’ experience with 
rubber trees, not only in Ceylon, 
but also in Africa, where he was 
a Dutch Government servant in 
the Congo State and learnt much 
concerning the various Landol- 
phi as which provide the bulk of 
the African rubber. Indeed, but 
little was done in Congo rubber 
when Mr. Van Der Poorten was 
first engaged t'nere, and he helped 
the Government considerably' in 
their initial enterprise and .in 
planting imported plants from 
Brussels. 

While at home recently, he 
visited the Royal ‘Gardens in 
Brussels, where he is well-known 
to the officials. Presumably, the 
topic of Ceylon riTliber came up 
and , Mr. . Van Der Poorten’s 
"TJfarTting work out here, for he 
was offered a consignment of 
some 1,500 cuttings of Landol- 
phi^, Sucli a large stock, says 


Mr. Van Der Poorten, was useless 
to him ; but he willingly accepted 
a Wardian case full. These 
were in three varieties. l^andol- 
phia mt'ariensis, L, Klainii and 
Cliiandia arnoldiana, and lOi 
plants in all. The cuttings were 
well-rooted, and just lifted out of 
the pots and packed in the case ; 
he saw to their proper packing 
himself and the plants arrived in 
excellent condition and are doing 
well. There is no doubt, he says, 
that the Landolphia species will 
do well in Ceylon, as the soil is 
quite as good as what they get in 
Congoland ; of course they re¬ 
quire forest shade. 

Mr. Van Der Poorten is plant¬ 
ing them, he says, at the foot of 
forest trees in jungle on his estate. 
The undergrowth is cleared away, 
and the vines will be trained 
round the trees and require very 
little attention or cultivation. 

Rubber merchants and manu- 
facturer.s in Europe have told 
Mr. Van Der Poorten that the 
Landolphia rubber is of excellent 
quality. It is very elastic and 
springy and would procure good 
prices. Of course, says Mr. Van 
Der Poorten, the Landolphia 
rubber from the Congo, letches 
low prices because it is collected 
and cured by natives only and is 
sent in a very dirty, bad condi¬ 
tion : if trouble were taken with 
it as with Coylon ^ara rubber, it 
would fetch a very fine price. ". ‘ 
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Mr. Van Der Poorten has Para a modified growth ; prevented 


and Castilloa on his estates, and 
will start tapping the latter be¬ 
fore long. When rubber was 
boomed in ^Ceylon some years 
ago, he went in for Ceara rubber 
(Manihot Glaziotii) ; but on leav¬ 
ing for home lately he abondoned 
it. He has some few trees .of 
Pvntumia elastica, which he is ex¬ 
perimentally tapping. There are 
also on*the estate a few specimens 
of .another rubber tree which he 
planted many years ago, but also 
abandoned. These, he is now 
looking after again as they are 
full of latex and give a capital 
rubber. Mr. Van Der Poorten 
has quite forgotten the name of 
the tree, and specimens sent to 
Peradeniya and Buitenzorg 
Botanical Gardens, could not be 
identified. 

Mr. Van Der Poorten hopes to 
go to Java in two or ihrce 
months, and will take specimens 
of this tree w’ith him to Buiten¬ 
zorg in the hope of basing them 
identified there. 

As his three lots of Landolphias 
are all labelled, he hopes that by 
compari.son the Dilector of Pera¬ 
deniya may be able to uientify 
“root Rubber” which we recently- 
announced, had been receive ! at 
the Gar,dens from Mr. Thomas 
Christy, London. Root rubber 
in the Congo, says Mr. Van Der 

Poorten, is obtained from a 

• 

L^dolphia, but it is one with 


from growing as a creeper by the 
annual bush fires it has developed 
underground stems or rhizomes, 
and from these th 5 rubber is 
obtained.— Ceylon Observer. 


CULTIVATION OF THE 
CEARA RUBBER IN MYSORE 


From the commencement, the 
Ceara R.ihber tree took kindly to 
the climate of Mysore. At first 
th e seeds took a long time to 
germinate owing to the hard and 
. sistant nature of the outer in¬ 
tegument. But a remedy was 
soon found to this in slightly filing 
the dormant end of the seed, so 
as to expose the vitaltissues to 
the action of warmth and mois¬ 
ture. Treated in this way, seeds 
germinated freelj' within a month. 
Self -sown seeds, when well-placed, 
usually germinate towards the 
enfl of the first monsoon. But 
when the conditions are unfavour¬ 
able, the seed will often lie “in 
situ" lor yoars. The best' results 
of self-sowing are nearly always 
found in grass land, especially 
when the grass*is pretty thick. In 
the moist coffee districts the tree 
grows rapidly and attains a la?^©- 
size in 4—6 years, it also remains 
longer in leaf than it does on the 
plains. 
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Maidan growth is more stunted, 
and the leciduous season often 
extends from January till June. 

It has been proved, which is 
equally important, that the rubber 
is of good quality, the London 
Brokers of an Indian firm having 
estimated its value at 3 shillings 
per pound. Added to this, the 
remarkable discovery has been 
made that a single tree will yield 
ylbs. of rubber during the year 
without being in the slightest 
exhausted. The tree thus operated 
upon is 15 or 16 years old. It was 
tapped 83 times during the year 
and gave the above outturn of 
solid rubber. To hear that a tree 
is worth a guinea a year is 
certainly most encouraging, and 
if the average result in working 
a large plantation amounted to 
half or even the quarter of that 
amount it would still be a good 
industry. 

Without going into fuller detail, 
our tapping experiments have 
been the means of pretty clearly 
establishing the following conclu¬ 
sions :— 

1. That at 15 years of age and 
upwards qvery woody part (in¬ 
cluding the root-limbs) is well 
charged with latex. 

2. That trees are not equally 
productive of latex though all 

-renditions appear to be the same. 
At the ’present stage of the ex¬ 
periment, there are good and bad 
tree** 


3. That the root-limbs are pro¬ 
ductive of latex when the trunk 
is nearly exausted, and vice versa. 

4. That the latex flows freely 
from 6 to 8 A.M. 

I 

5. That excepting in wet wea¬ 
ther, trees may be safely tapped 
at short intervals all the year 
round. Once a week would give 
a good average return of rubber; 

6. That crude methods of tap¬ 
ping are wasteful, and require to 
be replaced by an improved me¬ 
thod having proper tools and 
implements. 

When a healthy tree has attained 
15 years of age it may be tapped. 
Such trees are usually of consider¬ 
able girth, having a trunk nearly 
4 feet in circumference at the base 
with a clean growth of 7 to I2 
feet to the primary limbs or 
branches. The whole trunk may 
be tapped at intervals, though it 
is found inconvenient to operate 
much above a man’s height from 
the ground. The best season for 
tapping the trunk is frorh July to 
January while the trees are in leaf. 
When trees are about to be tapped 
the outer dead bark should be 
removed, leaving the surface of 
the liber (inner bark) as smooth 
and clean as possible. At this 
stage sponging or washing with 
lime juice or salt water has been 
recommended. In any case, the 
latex should flow over a perfectly 
clean surface until it is deposited 
in equally clean receptaclea plaefd 
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around the base of the trunk, or 
suspended to the latter at points 
where the streamlets of milky 
juice can readily be intercepted. 
A very smdll 'quantity of clean 
water placecf In each receptacle 
prevents coagulation, so that each 
day’s collection of latex can be 
placed in a churn for the proper 
Extraction of pure rubber. 

The laticiferous vessels of this 
tree are situated in the liber or 
inner birk, which is usually of 
a greenish colour when first ex¬ 
posed t(- the light. It is a com¬ 
paratively thin layer and the 
slightest puncture with a pin 
suffices to draw latex. Tapping 
the bark "deeply, or slashing and 
scoring it obliquely to swell a 
central stream, fails to produce 
the best flow of latex while it un¬ 
doubtedly injures the tree. 

But when punctured and scored 
to the depth of J- oi an inch, in 
the eariy morning, the flow is 
usually well sustained fora couple 
of hours.— “Mysore Si'andaro. ’ 


THE MADRAS FOREST 
DEPARTMENT EiXPERlMENTS 
'WITH RUBBER 


The following is from Mr. C. 
E. Brasier’s Report on Forest 
AdminfstratiSn in Madras for the 


year ending the 30th June, 
1905 

Rubber trees—(a) Landolphia 
florida —The 22 trees in South 
Malabar mentioned in last Report 
are in good condition though 
somewhat damaged by monkeys. 

(/>) Ceara -{Manihot glasioaiii). 

The plants in Chatrapur, Gan- 
jam, exist without thriving. A 
single tree, apparently remnant 
of an abandoned rubber planta¬ 
tion on Kondapalli hill, Kistna, 
has reproduced about 50 plants, 
all of which are doing well, the 
cl.mate and other local circum¬ 
stances of Kondapalli evidently 
suiting the species. Those put 
down in Someshwar, South 
Canara, did not germinate, but 4 
out of 300 seedlings planted near 
Alur rest house, were 9 inches high 
and in good condition. Seeds 
sown in Kanoth in North Mala¬ 
bar did not germinate. In North 
Malabar 2 acres in Kanoth reserve, 
contain well established and 
large trees, which have been 
'tapped once without results being 
recorded however. There is ano¬ 
ther plantation at Manantoddy 
which has similarly been tapped. 
The trees in South Malabar 
diminished in number, some being 
blov. n by wind, while their 
natural reproduction was con¬ 
siderably 'checked by deeA,.,,and 
sambhur. None of the 1304 
seeds (Kallar variety) sowri in the 
nursery last year germinated. In 
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the Nilgiris, there are 16 well- 
grown trees in and around Benne 
nursery and growth from their 
seed is abundant. Three thousand 
five hundred, and fourteen seed¬ 
lings were planted in Benne 
Teak Plantations and Station and 
Mudumalai, but none of the seeds 
sown in the nurser3f germinated, 
An attempt was once more made 
to introduce the species in North 
Coimbatore, but was a failure, 
only two meagre seedlings surviv¬ 
ing in the Range Compound at 
Satyamangalam. The Ceara 
rubber trees planted at Mount 
Stuart in South Coimbatore are 
well established and are bearing 
seed ; natural reproduction from 
seed is also prevalent. Sowings 
of this tree at Kodaikanal, 
Madura proved a failure. A 
small percentage of seeds sown in 
Tinnevelly, germinated. There 
is a fine specimen of the tree I2in. 
high. 

(c) Fiats /i/ashca-- The young 
plants put out in various places 
in Gan jam did well where shelter¬ 
ed from the sea coast wind and 
sand blow, but died elsewhere. 
In Neilore, the experiment proved 
a failure in’Kollurpad plantation. 

(d) Heanea Braziliensis (Para 
rubber).—Seeds failed to germi¬ 
nate in South Arcot. Three 
htuyjr-ed and twenty plants sur¬ 
vive in the nurseries at Somesh- 
war in South Canara and are 
being transplanted. Of 535 seeds 


sown in Begur, North Malabar, 
15 germinated and only 3 now 
survive. In South Malabar, 24 
trees exist in Iravillicava in good 
condition. Of the 543 seeds sown, 
64 germinated. But owing to the 
damage done byr rats, monkeys 
and porcupines, only 8 plants 
su[vived. 

(e) Kickxia Africana .—Only z'z 
of this exist in South Malabar. 
They show very shrub by growth 
and are not likely to •■produce 
much latex. I'hey were much 
damaged by a boring caterpillar. 

(/) Dichopsis Elliptica .—One 
hundred and fifteen lbs. of rubber 
were manufactured from the 
milk of this plant in South Coim¬ 
batore at a cost of Rs. 100 and 
sent to Messrs. Peirce Leslie and 
Co., at whose instance the ex¬ 
periment was undertaken. 

RUBBER PLANTATION 
' SUCCESSFUL IN 
TRAVANCORE 

Mr. S. I mray, a well-known 
planter on the Travancore Hills, 
had taken up 4,000 acres for the 
cultivation of rubber. This (<ven- 
ture having proved successful, 
he is going to extend the industry 
by planting a,nother patch of land 
near Konni, Central Travancore, 
with rubber. 

t 
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PLANTATION OF RUBBER 
[N THE BOMBAY PRESIDENCY 

Experimeiits in rubber culiiva- 
tion are also in progress in the 
Bombay Presidency under the 
direction of the Government 
Economic Botanist, the varieties 
Jnder trial at Ganeshkhiiul being 
Ceara, Ciypfosteg/a ('irattdiflora, 
llcavca’ B razil ie n s is , Castil loa 
Elasiica land Kickxia Afrtcanu. 
The Ceara variety it appears, gives 
promise of adapting itself to the 
climate of the Deccan and also 
thrives well in the Konkan. The 
CrypTostegia varir 'y is said to be 
common !n parts of the presidency, 
and as it grows luxuriantly and 
spreads itself quickly, it is believed 
that if might become a valuable 
adjunct to the resources of Deccan 
and Konkan villages. A recent 
analysis of the rubber pronounced 
a sample to contain 83‘4 pe^ cent, 
of caoutchouc. The Heavea and 
Castiloa varieties introduced from 
Ootacamund are, however, not 
promising, though Kickxia also 
introduced from the Nilgiris is 
doing satisfactorily. As a com¬ 
mercial industry, it seems uoubtful 
if rulfber cultivation will “catch 
on” in the Bombay Presidency, 
where cotton, sugarcane, tobacco 
and ground-nut already mono¬ 
polize the field. We have already 
referred recently in these columns 
ko the great possibilities of sugar- 


J 

cane and tobacco as affording 
excellent investments for capital 
in the Western Presidency, pro¬ 
vided existing methods of culti¬ 
vation, etc., are improved upon. 

The following Press Note was 
issued by the Government of 
Bombay : -- “At the Industrial and 
.Agricultural Exhibition held at 
Bombay, Colonel Wyllie of Bel- 
gaum exhibited certain specimens 
of rubber grown wdthin the Canton¬ 
ment. Mr. Ryan in charge of Forest 
Section of the Exhibition suggested 
that, in view of the great demand 
for ruober, some steps ought to be 
adopted to introduce rubber planta¬ 
tions experimentally in the South¬ 
ern circle, adding that experiments 
were being made in the nursery 
in Thana. Conservators of forests 
were consulted and on a considera¬ 
tion of the reports and of a 
Resolution passed at a recent 
.Agricultural Conference, Govern¬ 
ment have decided that arrange¬ 
ments should be made for starting 
experiments in the cultivation of 
rubber plants both in the southern 
and northern circles and in the 
Garden of Economic Botany about 
to be established in Bassein. For 
the northern circle, Mr. Ryan is 
requested to prepare and submit, 
under the direction of the Conser¬ 
vator, a scheme for the plantation 
of ficus elastica, and to 
experiments to ascertain the yield 
of rubber and its commercial 
value, and to suggest other rubber 
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plants which he may consider 
likely to show good results. For 
the, ssein Garden, Mr. Ganmil 
has been asked to prepare a 
scheme of experiment on a smaller 
scale in numerous rubber-yielding 
plants, with the object of ascertain¬ 
ing which is most likely to suc¬ 
ceed in the Coast Districts of this 
Presidency. For the southern cir¬ 
cle, orders have been given for 
the preparation of a scheme for 
experimental plantation more 
particularly heai'ca in one or more 
localities under the direction of 
the Conservator by the officers 
best fitted fot the purpose. It has 
been directed that full informa¬ 
tion should be obtained of similar 
work, which is being done in 
Ceylon, Burma, Tennesrrim ; and 
schemes of experiment should be 
prepared with due regard to eco¬ 
nomy, beginning on a compara¬ 
tively small scale with the provi¬ 
sion for expansion. Plantations 
in Kanara will be most extensive 
and will be under the supervision 
of Forest Officers best qualified 
for the work. 


BOMBAY GOVERNMENT’S 
EXPERIMENT,S 

•^'Bombay, August 3,' 1906. A 
correspondence has been officially 
published regarding the Bombay 
Gojvemment’s proposal to grow 


rubber. The Conservator of the 
southern circle writes ;—"‘As re¬ 
gards the probabilities of success, 

I confess to being very sceptical. 
The conditions in, ^ Kanara are 
quite unlike those obtaining in 
other countries, 'where the plant 
actually thrives or where it is still 
under experiment. I understand 
that the Government plantations 
at Mergui have not so far “been 
particularly successful, 'though 
good results are still hbped for. 

It is, I think, very doubtful 
whether success can be attained 
in Kanara without recourse to 
irrigation, which will add very 
materially to expenditure.” The 
Government Resolution '.says that 
it appears from Mr. Copleston’s 
report that the prospects of rubber 
succeeding in Kanara are not very 
hopeful, for although the tempera¬ 
ture is ideal from the point of 
view of rubber, the rainfall is too 
unevenly distributed over the year 
for Para which appears to be the 
rubber, most worth cultivating. 
Mr. Copicston seems to have 
made a very practical inquiry 
into his subject while in Ceylon 
and his advice to start with three 
small plantations of Para, Castil- 
loa and Ceara, of about 20 'acres 
each, should be acted upon. It is 
of course possible that Castilloa 
and Ceara may turn out to be 
suitable and remunerative in 
Kanara. 
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GROWTH OF THE RUBBEI 
TRADE 

• I ^ 

An Important Note 

» « 

The following is from the 
“Times Financial and Commercial 
Supplement” : 

. During the last five years, there 
has Ijeen an enormous expansion 
in the, commercial demand for 
India-rubber, and the price of this 
once insignificant commodity has 
doubled during that period. Best 
Para rubber was dealt in last 
year at as much as 5.S. c)d. a K)., 
and since the opening of 1906, the 
m.-'rket (juotatiori, ’ have r.tiiged 
from 5<!. 3.'c/. (o 5s. 5d. To the 
motor and cycle industries, rubber 
is indispensable, and the demand 
from these source.-- con.stantlv 
grows. It is almost as vital to the 
electrical industries, andtl.-re arc. 
inde^, few trades'in which some 
quantity is not a necessity? .No 
efficient substitute has bteii 
discovered for' this st'-ange vege¬ 
table product, though an immen.se 
fortune awaits the man who can 
light upon one. So obvious and 
apparently permanent a den-and 
as th^t for India-rubber has caused 
much attention to be devoted to 
the increase of supplies. Prospect¬ 
uses of" rubber-producing com¬ 
panies have been courting public 
favour at more or less regular 
intervals^ for jiionths past, and 
there appears to be no doubt 


that, the scientific cultivation of 
rubber-trees will in time prqduce 
a supply, which can more than 
keep step with that derived from 
the native forests of South 
-America. 

Native and Artifici.vl Supplies 
The chief sources of rubber- 
production, South America 
depends entirely upon indigenous 
trees mainly in the delta of the 
Amazon river. There have not at 
any time been intelligent efforts 
to improve these because the 
natural supplies have hitherto 
been amply remunerative. Nor 
have any changes been made 
in the crude methods of procuring 
and curing rubber. The treat¬ 
ment of the trees has been, and 
still is, of a barbarous and des¬ 
tructive character, and the subse- 
(juent processes of the crudest 
nature. The wasteful methods 
of rubbe ■ gatherers have forced 
them year after year to go further 
.iheld for rubber, with the inevi¬ 
table increased costs in gathering 
and with no compensating econo¬ 
mies in other directions. An 
industry conducted under such 
conditions can only be profitable 
so long as market prices advance 
beyond th? increase in the ex¬ 
penses. .\s the prices of rubber have 
advanced something like 10^per 
cent, in the last five years, and ' 
as they are, in the case of Brazilian- 
rubber at least, returning extra¬ 
ordinary profits, the forests of the 
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Amazon are being more deeply 
penetrated and capital is being 
attracted there to conduct the 
rubber industry on modern methods 
and to improve transportation 
facilities. The South American 
Governments are also bestirring 
themselves, as in the matter of 
the agreement between Brazil 
and Bolivia for the construction 
of a railway to open up Acre, 
with 80,000 square miles of what 
are believed to be valuable rubber 
lands. By the terms of this agree¬ 
ment Brazil is to pay Bolivia 
£2,000,000, the whole of which 
is to be devoted to the construc¬ 
tion of the rcilroad, the manage¬ 
ment and profits to be jointly 
shared. Brazil has already paid 
£1,000,000, and this source of 
supply, hitherto but lightly 
touched, may be freely tapped in 
the near future. The production 
of rubber last year amounted to, 
according to general estimates, 
65,000 tons, and the exports from 
Brazil to 34,000 tons, or more 
than 50 per cent, of the entire 
production. In 1900, the tofal 
output was reckoned at about 
50,000 tons, and in the same 
year the Brazilian exports were 
26,700 tons, so that contributions 
from the latter source have fairly 
kept pace with .the increase 
yielded from all other sources. 
Gao^ authorities believe that 
during *the pr^feent year the 
Brazilian output, in spite of the 
gutter generad difficulties in the 


way of collecting, will show a 
further increase under the stimul¬ 
us of high prices. Congo exports 
in 1905 were 4,500 tons, but no 
increase in this' production is 
likely for several years, as the 
Government has, recently made 
severe regulations to stop the 
wasteful methods of collection; 
they also now insist on systematic 
replantation. , 

Ceylon and the Mai*ay 
Penenshla 

So far a.s efforts in the direction 
of intelligent cultivation of rubber, 
are concerned those in Ceylon 
and the Malay Peninsula" easily 
take the lead and have reached 
an importance which may, in 
the course of two or three years, 
settle the question as to which 
can best meet the market condi¬ 
tions -cultivated rubber, which 
has to bear the cost of its cultiva¬ 
tion, or wild rubber, which is 

I 

burdened by the costs of gather¬ 
ing. The cultivation of rubber 
in Ceylon dates back some 30 
years, when a great disaster to the 
coffee crop forced planters to turn 
their attention to other prpducts. 
But it is only within the past five 
or six years that there has been 
a marked endeavour to extefid it, 
and the flotation of rubber com¬ 
panies with that object in view, 
has been a feature of financial 
and commercial enterprise. Tea 
estates have also been largely 
interplanted with rubber. Accord.- 
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ing to a compilation by Messrs. 
Gow, Wilson, and Stanton (Limit¬ 
ed), there are now some twenty 
companies intei^sted in, or 
devoted sole%' ^o, rubber cultiva¬ 
tion in Ceylon with an issued 
capital of £1,349,030, ordinary 
shares, £472,270 preferred shares, 
and £290,000 debentures, And 
in the Malay Peninsula, fifteen 
companies with an issued capital 
of £548»520, ordinary shares 
£16,000' preferred shares and 
£5,000 debentures. The area 
planted by these companies is 
reported to be about 45,000 acres 
in Ceylon, and 50,000 acres in 
Malaya. A large propr rtion of 
the trees in berth countries has 
not yet reached the yielding stage. 

Tin-; oiiTuooK 

Writing on July 16 last, our 
Colombo Correspondent dealt 
very fully with the prospects in 
Cey/bn (“F inancial and Commer¬ 
cial Supplement,” August 21, 
1905), and gave the total area 
in the world under cultivated 
rubber in 1905 at 149,950 acres. 
These figures were probably too, 
small, as the area is increasing 
faster than observers ca,. keep 
pace| with it. I'he chief points 
to be borne in mind by investors 
who maj be attracted by specula¬ 
tive rubber producing companies, 
IS that the present price of rubber 
is due to exceptional conditions. 
A comparatively small part of 
the area under cultivated rubber 


trees has reached the stage of 
production—the trees are .non¬ 
productive until they are from 
four to seven years old, according 
to the variety—and that the 
producing stage will be reached 
by an enormous and increasing 
quantity of trees during the next 
three or four years. The expan¬ 
sion in the supply will, too, 
mainly be in the choicest rubber, 
which is at present highest in 
price, but which will be first 
to feel the depressing influence 
of the iiew competitive supplies. 
It IS not only in Ceylon and 
Malaya that rubber trees are 
being planted and developed, but 
ilso III various parts of Africa, 
India, Samoa, the Philippines, 
Mexico, Central -America, and 
the West Indies. And when one 
has to ileal with an existing 
annual supply of about 65,000 
tons onb', it will not be very long 
before the production is doubled. 
'I he efforts to increase the supply 
are all for the good as regards 
tile industries which use rubber 
in its various manufactured forms, 
and which at present have to pay 
artificial prices for it, but the 
world-wide nature of the present 
activity makes the outlook less 
promising for,the shareholders in 
new rubber-growing companies. 
New companies arc reallyVsome 
years behind the fair, since their 
trees will not be producing rubber 
till after the pioneers in Ceylon 
have had several profitably seasons. 
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RUBBER MANUFACTURES 

The elasticity of rubber is its 
great quality which adds to its 
utility. If kept in ice elasticity 
of rubber vanishes but is restored 
in a temperature of 40“ centigrade. 
In heat of 100° to i2o‘’C again, 
the elastic power vanishes. In 
150°C, rubber softens down to jellv 
and altogether dissolves at a 
temperature of 200’. It also gets 
dissolved in Carbon disulphide, 
refined petroleum, ether, chloro¬ 
form, liquid naptha. 

There are various well-known 
processes of dissolving rubber and 
purifying it and preparing what 
are called (t) ‘Masticated’ (2) 
‘Vulcanised’ rubber—the latter 
being an admixture of sulphur. 
When the admixture of sulphur 
is about 40 p.c., rubber is turned 
into ebonite, which is used in 
making combs, buttons, and 
innumerable other articles of every 
day’ use. 

A large capital is not required 
for starting a manufacturing 
industry, but what is essential is 
the requisite technical knowledge 
and tools and plant. , 

At all events, whether from the 
point of view of cultivation or 
manufacture, rubber opens up 
before India immense possibilities 
in .-tKe near future acid is well- 
worth *he serious attention of 
our rich men. 

'Joy-test of Rubber.—Toys as 
aitindi^tdr for investors would 


assume a rather novel role. Yet 
the infant’s rubber “soother” and 
the small girl’s rubber doll are 
going up in price, and this rise is 
due to the enormous ^demand for 
rubber, caused by the extension 
of the motor car and allied indus¬ 
tries. The cautious investor scru¬ 
tinising stock and share lists may 
gain courage now to plunge in 
rubber. Let him watch the toy 
shop windows and they will reveal 
to him the state of the rubber 
market. When the 6 d. doll 
reaches a shilling, or when the id. 
catapult is priced at 3d. then he 
may be sure that rubber is boom- 
ing. 

Rubber in Travancorc.—There 
are several applications for land 
for rubber cultivation still before 
the Travancore Government, says 
a writer in the Madras Mail, 
some of them dating from 1904, 
and these applicants have received 
no definite reply as yet, but have 
been told that a large area of 
forest is being demarcated into 
blocks of 500 acres, with a view 
to being auctioned. The auctions 
were first intended to be held last 
August, but no move was made 
in Trevandrum; and now after 
the lapse of two more mjinths, 
we are told that the ownership 
of the tract in question is in dis¬ 
pute, and that there is very little 
probability of planters being able 
to secure land for some time to 
come. As far as can be seen, this 
is nothing more than an endest- 
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vour to “choke off” the planter. 
If the Government of Travancore 
really wishes to attract capital to 
the State and to encourage rubber 
planting, it would ftot take tnem 
'long surely, to find suitable forest 
land, the ownership of which is 
not in dispute, and throw it open 
to rubber-planters. It is possibje, 
h'owever, that the present impasse 
suits their book better, though it 
docs not inspire confidence in the 
honesty <Jf their intentions. Mean¬ 
while, capital that might flow 
freely into Travancore is being 
diverted into other channels, and 
elephants and other denizens of 
the jungle hold sway over a third 
of the a»ea of tlie .Maharajah's 
doininfons. The State at the 
same time grows poorer year 
by year. How, indeed, could 
it be otherwise ? (Jucni Deus 
t>i(H perderc priiis demanlal. We 
can only hope that this short¬ 
sighted policy will soon plunge 
the S‘ate into such difficulties 
that the British Government w'll 
be compelled to interfere. 

Rubber in Assam.—Dr. Harold 
Mann, who is well-known in f^al- 
cutta as the ^cientdic Adviser of 
the Indian Tea Association ;on- 
tribu^es an article in the new 
number of the Agricullnral Jour¬ 
nal of India on “Assam Rubber 
and its Commercial Possibilities.” 
It is believed, says the Statesman, 
that the paper will cause a flutter 
in the dovecotes, for Dr. Mann is 
said to have formed a far from 


optimistic opinion of the prospects 
of rubber from a financial point 
of view. 

The Government of Mysore 
have again sanctioned a grant of 
about 300 acres of land for rubber 
cultivation, in which the Dewan 
is keenlj' interested. The grantee 
is Mr. Pilkington and the grant is 
free of assessment for the first five 
years. 

Para Rubber.—Experiments in 
the cultivation of Para rubber 
{flci’ea Brazileusis) in the Tenas- 
serrim Division of Burma from 
seed Imported from Ceylon by 
the Agricultural Department pro¬ 
ved unsatisfactory in the year 
ending June 1906. Late sowings 
were responsible for the unsatis¬ 
factory results. 


TANNING AND LEATHER 
INDUSTRY 


. Indigenous manufactures are 
steadily giving way before the 
forcible onrush of foreign com¬ 
petition. This is as true of the 
leather indifstry as of all others. 

Mr. Rowland Chandra P.C.S 
in his monograph on the Tanning 
and Leather-* orking in Bengal 
(Printed at the Bengal Secretariat 
Press; Calcutta, Price Rs. 1-12), 
observes as follows :—■ 

“The effect of foreign competi¬ 
tion is not, however, limited to 
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hianufactured articles only. It is 
to be found in the case of raw 
mttterials as well. R9,w skins 
and hides are collected and 
bought up by hide merchants, 
who have their agents in all dis¬ 
tricts and are exported to Europe 
and America, whence they are 
'eturned to this country mostly 
as unwrought leather, and partly 
as leather manufactured, we thus 
see that the effect of foreign 
competition is double. It is 
drawing out of the country its 
stock of raw materials, hides 
and skins, causing the prices of 
what arc left to rise very high. 

It is also supplying the markets 
with manufactured articles at 
such a moderate cost that the 
prices of the indigenous manu- 
‘actures must be lowered and 
their outturn reduced, if the 
ndustry has still to be carried on 
by the natives.” 

LIST OF TANNERIES IN 
BENGAL " 

The principal cen,tres of the 
ndustry are Calcutta and its 
suburbs, Patna, Dinapur, Dar- 
^hanga, Dacca, Cuttack, Monghyr 
ind Hazaribagh. There are no 
anntrries in the Districts. In 
Calcutta and its vicinity, there 
ire 17 tanneries, of which 7 are 
>wr»ed and managed by Europeans 
i.nd 10 ^y Indians. 


1 

The following is the list i — 

1. Monteith & Co., (Tannery 
at Ballygunge.) 

2. Cuthb^rtspn and Harper. 

3. Morrison, Cottle & Co. 

4. C. Galstaun and Son. 

5. Watts &'Co. 

6. G. Wense & Co., (Bentink 
Street). 

7. Chowson Chinaman’s 
Tannery in Entally. 

8. The Calcutta Tannery in 
Beniapukur. 

9. The Bengal Tannery in 
Beniapukur. 

10. Satcorv Sircars Tannery 
in Beniapukur. 

11. Mokim Sircar’s Tannery 
in Beniapukur. 

12. Munshi Jonabali’s Tannery 
in Beniapukur. 

13. Kurraya Tannery in 
Beniapukur. 

14. Mohamed Ishaq’s Tannery 
in Beniapukur. 

15. John Teil & Co.’s, Ta'hnery 
in Watgunge, established in 1769 
— the oldest Tannery in Bengal, 
if not in India. 

16. Tangra Tannery—agents 
Jardine Skinner & Co. 

17. J. H. H. Pereira & Co., 
Entally. 



t 3 ” 1 


TANNING INGREDIENTS 


Besides lime, black salt, the 
followiVig i^attJria^s of Ju.igle 
produce are nfontly in use :— 

(a) Harra or Jdoritaki fmyra- 
bollam). 

(h) Babul (Acacia Arabica). 

• (c) Amla or Amloki (Phyllan- 
tbus Emblecal. 

((/) Rnkhva and Garan. 

(el Mahua, Arjun, Bahcra. 

(/1 Ciab. 

(g) Jiyal. () 

(/;) Jamur. 

The tanning materials are 
furnished by the barks, roots and 
leaves—the greater part of which 
being waste products are available 
in plenty in the country with 
nominal or no cost and a good 
trade can be carried on with 
almost no capital. 

SUGflESTIONS FOR TWE 
REVIVAL Oh niE 
INDUSTRY 


Mr. Chandra makes the follow¬ 
ing observations :— 

‘The last 50 years has been a 
recor(^of the continuous decline 
of the industry, and it will not be 
long before the manufacture of 
boots and shoes from native-made 
leather will cease. 

The rjvival^of the industry 
dcjjtends upon a number of circum¬ 


stances of which the following 
appear to be the principal :— 

(1) Better raw materials which 
means better breeds of cattle. 

(2) Discouraging the exporta¬ 
tion of the raw materials from 
the land. 

(3) Production of superior 
quality of leather. 

(4) Cheapening the cost of 
tanning and economising the time 
spent on it. 

(5) Manufacture of superior 
articles of leather. 

I'he last three conditions pre¬ 
suppose the establishment of a 
numb'-r of tanneries all over the 
country to be managed by experts, 
who have received a thorough 
technical training in the most up- 
to-date methods, whether in the 
country or abroad.’ 

Mr. Chandra concludes with 
the following remarks : --“The ex¬ 
portation of raw hides and skins 
will in course of time, die a natu¬ 
ral death as the establishment of 
tanneries will create a demand 
fqr raw materials. But the future 
of'the industry is not confined to 
production of superior leather and 
leather articles. The industry 
is susceptible of expansion by the 
inclusion of raw materials of 
which no use is made at present. 
Little use is nfade at present of 
pig skins and the .skins of gtmna. 
No use is made of the hides of 
horses and asses. The use of the 
hideil of crocodiles and alligators 
and the furs of wild animals is 
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unknown. Some use can no doubt 
be rjiade of dog skins of certain 
kinds. Fancy articles may be pre¬ 
pared from the skins of snakes 
and frogs {vide article on Frog- 
trade before). 

Thus, materials are available 
of which no use is made at pre¬ 
sent but which can be turned into 
marketable products. 

From the fact that there are 
good tanneries in Calcutta, Cawn- 
pur and Agra, it does not follow 
that if tanneries could yield a 
good profit in Bengal, they would 
have been opened by this time. 
The question is not one of profit 
at all but of knowledge in up-to- 
date methods of tanning and 
working in leather, and of capital, 
two factors essential to the estab¬ 
lishment of tanneries. 

Capital, it is believed, will not 
be wanting when expert know¬ 
ledge is available. 

The circumstances which regu¬ 
late profits are apparently, in 
favour of, and not against, th.c 
establishment of tanneries in tlie 
interior of Bengal and may be 
summed up as follows ;— 

I. Small supervisiortal cost. 

2 - Cheap cost of labour. 

3. Cheap cost of materials. 

4. Cheap ground-Vent of factory. 


THE CHROME LEATHER 


I ' . 

The characteristi,cs,of the Chrome 
leather, i.e. leather prepared under 
the latest process of manufactur¬ 
ing leather, called the ‘chrome 
prheess’ are thus described by 
Mr. C. T. Davis in his “Manu¬ 
facture of Leather.”— 

“Chrome leather has special 
and peculiar qualities which 
distinguish it from all other kinds 
of leather and their special 
features, cause it to be a superior 
fabric for all purposes for which 
leather is used. 

.\11 kinds of leather produced 
with tannin absorb water readily, 
like a sponge, while chrome 
leather does not absorb water, 
but resists it, or sheds it, like the 
feathers of a duck. Again, water 
and air are the agencies in nature 
which promote decomposition and 
decay ; and as tannin and hide 
substance are both organic materi¬ 
als, and when combined, as in 
the case in bark-tanned leather, 
and subjected to the process of 
wetting and drying, such leather 
will eventually but surely deteri¬ 
orate and become rotten, cfirome 
leather, on the other hand, being 
a combination of an iriorganic 
material with the hide substance 
and subjected to the same process 
of wetting and drying, sjiews no 
effect whatever, 



Moreover, chrome leather is of 
much lighter weight than bark- 
leather, and this is a decided ad¬ 
vantage- for almost all plIrpo^es 
for which leather (s iJsed.” 

Mr. Talati, a Parsi gentleman, 
proprietor of the fVlinocher Lea¬ 
ther Works in Bombay, learnt 
the process in America some 
years ago, and, on his return to 
India, hiade experiments in it in 
his factory and found it suitable 
to this cowntry. The old process 
of bark-tanning takes a month 
at least to tan a goat-skin, 
whereas the chrome process re¬ 
quires only a day. Cow-hide, 
calf-skins and sheep- kins can all 
be ch'omed like goat-skins. 
The process has also been in¬ 
troduced into the Madras 
tanneries, and a great future is 
expected of it. Professor Chatter- 
ton, of the Madras Government 
School of Art, considers chrome 
leather, as the most suitably for 
water-buckets and water-bags. 
As to profit, Mr. Taiati is of 
opinion that it will be mainly 
regulated by the following cir¬ 
cumstances :— 

1. Price of faw n.aterials. 

2. Rent of factory ; 

3. Vfages of workmen ; 

4. Supervision of the proprietor ; 

5. Nearness of port; and 

6. Hon&ty of the workmen. 
The process in his opinion may 
be learnt in two to six months 
agcordin^ to the intelligence and 


application of the learner. It is 
clear, this process has a great 
future in this country, and the 
sooner it is introduced the better. 
The establishment of'good tan¬ 
neries will take time, but in the 
meanwhile, the existing native 
tanneries in the Suburbs of Cal¬ 
cutta may w'ell start the work of 
manufacturing chrome leather. 
Time is valuable and competition 
is keen in every business, and 
unless prompt action is taken, 
very little fruit can be expected. 


THE MADRAS SCHOOL OF 
ARTS AND CHROME 
TANNING TRAINING 

Mr. .\lfred Chatterton—the 
officer in charge, answers as follows, 
certain inquiries made to him :— 

(1) A thorough training in the 
tannery here, will require from 3 
to 6 months depending upon the 
student’s aptitude for the work 
and his previous knowledge of the 
tantiing business. 

(2) There is no boarding house 
attached to the School of Arts. 

(3) A Bengali’s monthly ex¬ 
penses in Madras will be between 
Rs. 30 and 35 a month. 

(4) A special knowledge of 

Mathematics is necessary, but a 
knowledge iM Chemistry is desir¬ 
able. • 

(5) There are no rules regarding 
the admission of students into 
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the Chrome Tanning Depart¬ 
ment of the School of Arts. 
Students can join at any time 
and have to comply with the 
regulations in force. 


REPORT OF WORKING OF 
THE MADRAS SCHOOL 

From the report submitted to 
Government by Mr. A. Chatter- 
ton, Superintendent of the School 
of Arts, Madras, on the working 
of the School’s Chrome Tanning 
Department, during the year end¬ 
ing the 31st March 1906, it 
appears that the average output 
rose from Rs. 400 a month in 
1904-05 to nearly Rs. 2,500 a 
month in the following year; 
and Mr. Chatterton adds, it is 
likely to go on increasing at the 
same rate. The operations, as 
admitted by tbe Board, have 
provided a useful industrial object 
lesson in so far as they have 
proved that excellent chrome 
leather can be manufactured in 
this country, and that such leather 
is well adapted fo^ various arti¬ 
cles commonly used by the people. 
A little more advertisement ap¬ 
pears to be wanted. As regards 
the future of his Department Mr. 
Chatterton says—“a‘ great deal 
remains to be done before we 
can »fely withdraw from this 
•^terprise,” which has, to- quote 


the Board’s Resolution, “disclosed 
the possibility of an entirely new 
industry, which if properly de¬ 
veloped may change the -face of 
the leather trade of' the country, 
provided the alleged superiority 
of chrome-tanning is established 
to the satisfaction of the public 
and that this industry can be 
demonstrated to be commercially 
profitable.” 

BOOK ON TANNING 


The best book on tanning, 
according to Mr. Chatterton is 
“The principles of Leather manu¬ 
facture by H. R. Proctor.” 

Mr. CHATTERTON’S CIRCU¬ 
LAR ON THE CROME LEA¬ 
THER INDUSTRY. 

The following Circular on the 
above industry has been addressed 
by Mr. A. Chatterton to the 
Members of the District Agri¬ 
cultural Associations throughout 
the Madras Presidency, (1906). 
For the last two years, the manu¬ 
facture of chrome leather has 
been carried on as an 'experi¬ 
mental industry in the School 
of Arts, Madras. At the begin¬ 
ning, the work was purely 
experimental, but now it has 
reached the commercial stage 
and our efforts are main^iy direeted 



to the development of the market 
for a product which has been 
proved admirably suited to the 
requirements of ^ thf natives of 
this country. \Ve. have completely 
demonstrated :— ^ 

1. That chrome leather can be 
manufactured in India without 
any difficulty. 

2. T^hat the leather so manu¬ 
factured^ is vastly superior to 
leather manufactured by any of 
the vegetable tanning processes. 

3. That the cost of conversion 
of hides and skins into chrome- 
tanned leather is not greater than 
when the bark-tanned process is 
employed.. 

4. That for agricultural purposes 
and especially {or iavalats, chrome- 
tanned leather is much more 
durable than bark-tanned leather. 

The tanning trade in the Madras 
Presidency is the most imj>,>rtant 
of all native industries. The export 
trade aione amounts to neaVly 3 
crores of rupess a year, and it i 
probable that the value of the 
leather consumed in the country, 
is at least as great. The ch-ef 
item in the cpst of producing a 
piece of finished leather is he 
value of the raw material, and it 
is probably within the mark to 
estimate the value of the hides 
and skills, in this Presidency at 
something over 4 crores of rupees 
annually. The Provincial land 
revenue the fvhole Presidency 
is'only a-i^ crores of rupees; so that 


this one product alone, being jjo 
per cent greater, is worthy* of 
at least as much care and attention , 
as has of recent years.been given 
to the incidence of the land tax. 

The universal employment of 
chrome leather in place of that 
now made in this Presidency by 
the old tanning processes would 
lead to enormous reduction in the 
quantity of raw material required 
to satisfy the wants of the Presi¬ 
dency. The experience of the last 
two years shows that chrome 
leather is much more durable than 
bark-t?nned leather, and that it 
may be used with advantage, not 
only for kavalais but for sandals, 
boots and shoes, harness, etc., and 
the raw material which can thus be 
saved is available for export 
to foreign markets where there is 
an ever-increasing demand. From 
an economic point of view, the 
,.hrome leather industry is 
extremely important to India, be¬ 
cause it will enable supplies of raw 
material for export to be enor¬ 
mously increased. 

It seems, therefore, that the 
District Agricultural Associations 
may with ^eat advantage to 
themselves, take an active interest 
in the introduction of the use of 
chrome leathei* throughout the 
country. The difficulty of intro¬ 
ducing a new product into India 
is well-known and the district 
Agricultural Associations may 
render useful help by bringing to 
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the notice of the ryots the valu- 
abfe properties of this new 
material. This, the members, can 
individually, do by purchasing 
chrome-tanned leather manufac¬ 
tured in Madras, and using it on 
every available opportunity in¬ 
stead of the inferior local product 
to which they have hitherto been 
accustomed. But better still, the 
Associations can do more useful 
work by setting up experimental 
installations to which ryots .and 
skin dealers can bring their raw 
materials and have them con¬ 
verted into chrome leather for 
such sum as will cover the work¬ 
ing expenses. Leather manufac¬ 
tured at the School of Arts or at 
any of the tanneries in Madras, 
costs more than it need to in the 
Mofussil, and moreove;', the pur¬ 
chase of a chrome leather kanalai 
by a ryot involves a much bigger 
monetary transaction than he is 
accustomed to, and there is but 
little doubt, that he would much 
more readily send the hides • of 
his dead cattle to be made into 
chrome leather if he could do so 
by simply paying the tanning 
charges. • 

For the establishment of Dis¬ 
trict Chrome Tanneries, a capital 
outlay of about lis. i,ooo would 
suffice, provided ther^ are already' 
in existence, buildings in which 
to carry on the work and lime 
pits in which to get the unhair- 
done. - There are a consider- 
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able number of students with a 
fair practical knowledge of 
chrome-tanning available in the 
School of Artf, Madras, and there 
will probably be, rro difficulty in 
getting them to take charge of 
these District Tanneries, if they 
are paid Rs. 50 to Rs. 60 a month, 
'fhe manufacture of chropie 
leather for agricultural purposes 
is an extremely simple business, 
and one which can be learnt in 
a comparatively short time as it 
is quite unnecessary that at the 
outset any' attempt should be 
made to produce a material better 
than what is really necessary for 
the requirements of tl\e ryot. If 
the District Associations are pre¬ 
pared to take the matter up, I 
shall be pleased to assist them in 
every possible way and to guaran¬ 
tee that on the manufacturing 
side at least there will be no 
chance of failure. , 

THE BENGAL DYERS & 
SKINNERS CO. 

It is reported, that a company 
of the above name has been started 
at Bansra in the Burdwan l6ivision 
for tanning hides with extracts 
of Myrabolam. Our enterprise 
ought to be more in evidence in 
this direction. 
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A BRAHMIN TANNER IN 
DECCAN 

In the tjec^an an educated 
Brahmin youth of the name of 
Rajaram son of a wealthy gentle¬ 
man is reported to have got over 
.traditional caste prejudices hnd 
started a leather factory. He 
travelled all over India and saw 
for himfelf the working of v arious 
tanneries. The practical experience 
thus gained is sure to stand him 
in good stead in his admirable 
venture. This is, as it should be, 
and we commend his example to 
our bretjiern on this side of the 
country. 

TANNIN-YIELDING PLANTS 
IN INDIA 

Among Indian tannin-?ieiding 
plants under investigation, official¬ 
ly both in this country by the 
Economic Products Department 
and at Home by the Imnerial 
Institute in London are the follow- 
ing :—Cassia auriculata —A report 
on the tannin value of the barks 
sen^ home is under preparation 
by the Imperial Institute. Casal- 
pima cqriaia .—The official enquiry 
as to the possibility of making use 
of this plant in India is being still 
prosecjfted. ^Casalpinia digyna — 
• The results gf experiments by a 


large Cawanpore firm to ascertain 
the value of the pods for tanning, 
have SO’ far been disappointing 
and at variance , with results 
obtained in Europe; further ex¬ 
periments arc, however, to be 
undertaken. Xylia dolabiformis — 
The questions of the possibility 
of making extract of Xylia wood 
commercially is under examina¬ 
tion out here. 

SOAP-M.\KING IN INDIA 

“h is my humble opinion that 
Indians should pay much more 
attention to industrial arts than 
to politics. So I learnt the art of 
Soap-making. I have obtained a 
gold medal in the recent Indus¬ 
trial Exhibition held at Amraoti 
(Berar) in April, 1906. As our 
countrymen are backward in such 
arts I have resolved to open a 
soap class at Satara on the 25th 
ol July, 1906. I shall teach the 
^practical side of soap-making 
giving also some theoretical infor¬ 
mation. Any native of India, 
Burma, or Ceylon will get ad¬ 
mission without distinction of 
caste. Soap-making is a lucrative 
business. A capital of 5,000 rupees 
will pay about Rs. 200 as net 
monthly profit. Rs. 1,500 will pay 
about 5c* rupees per month.” 

S. Gokhale, 
Medical Practitioner and 
Soap-maker, Satara. 

t 
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ESTIMATE FOR STARTING SOAP FACTORY ON A 
MODERATE SCALE 


Office Staff 


Superintenoent, 

Say 

@ Rs. 

125 per month 

I Head Clerk 



30 

>» ♦♦ 

I Asst. Do. 


>» It 

20 


I Sarkar 


1» ♦♦ 

15 

»» ♦» 

1 Peon 


»♦ 

8 

♦ » 

i Servant 


»♦ t» 

6-8 

»» 



Factory 

Staff 

1 Soap boiler @ 

Rs. 

20 per 

month 


4 Coolies „ 

»» 

32 .. 



2 Mistris „ 


20 „ 

»» 


I Durwan „ 


8 

♦ » 



Rs. As. P. 


204 k o 


Tear and wear @ 6 f on Rs. 5,000 
(vide below money blocked up 
in machinery, &c.) 

Repair @ 3'/’ on Rs. 5,000 
Tax, &c.... 

Stationery 
House rent 
Advertisement 

Interest of Rs. 2,500 (vide below) 
@ 127 " 

Extra margin 

Monthly Establishment 
Yearly ... 


80 b o 


Rs. 

25 

As. 

0 

P. 

0 

per 

month 

12 

8 

0 

»» 

»» 

10 

0 

0 



10 

0 

0 

tt 


50 

0 

0 

t» 


158 

0 

0 

»t 


25 

o‘ 

0 



25 

0 

0 

»♦ 



600 o o 
7,200 o o 


COST OF MACHINERY AND PLANTS 
Rough Estimate 


Machinery :— Approximate Price. 

Rs. As. P. 

■ 1 Plodder 
I Mill 

I Cutting Machine ‘‘‘ ^'5°° o ° 

, I Stiipiiping Machine 





[ 319 ] 



Rs. 

As. 

P. 



I Oil Engine 4 H. P. 

1,800 

0 

0 



I Card board Cutting Machine ... 

TOO 

0 

0 



7 Soap moulds @ Rs. 30 = 

210 

0 

0 



— 


— 

Rs. 3,610 

0 

Block :— 






4 Coppers 

200 

0 

0 



1 Tank 

30 

0 

0 



2 I. Drums 

20 

0 

0 



•4 Buckles 

3 

0 

0 



4 \^i. boxes (flat) 

8 

0 

0 



3 W. boxes (big-square) 

30 

0 

0 



4 Small Tables 

25 

0 

0 



I Counter 

15 

0 

0 



2 Almirahs 

25 

0 

0 



2 Racks 

30 

0 

0 



8 W. box-Frames 

4 

0 

0 



20 B. Trays 

10 

0 

0 




— 


_ — 

Rs. 390 

0 

Office Furniture 

100 

0 

0 



Cost of Setting up the Machinery 

150 

0 

0 



Godown 

500 

0 

0 



Margin 

250 

0 

0 






— 

Rs. 1,000 

0 





Rs. 5,000 

0 

Capital 

10,000 

0 

0 



Loan 

2500 

0 

0 




12,500 

0 

0 



Block Rs. 5,000 

'Working Capital Rs. 7,500 


•AN ESTIMATE OF LOSS AND.PROFIT 


(For secrecy, code words are used everywhere) 

Formula 
Curd No. r. • 

For Rosena Soap, better in quality than the Otto, Mah'araja of 
the Bengal Soap Factory, which is selling @ i-8-o per box of 3 
. tablet^ and coininis$ion allowed. 
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lbs. Rs. 

As. 

p. 


Rs. 

As. 

P. 

Allabu 

50 (® 0 

4 

6 

= 

14 

I 

0 

Agabu 

175 (@ 0 

2 

9 


30 

1 

3 

Acabu 

50 (® 0 

3 

0 

= 

9 

6 

0 

Olibu 

' 25 (fi’ 0 

10 

0 

— 

15 

10 

0 


300 lbs. of curd soap. 





lbs. Rs. 

As. 

P. 





Assoddi 

75 @ 0 

I 

9 

= 

8 

3 


Ashio 

50 (f() 0 

0 

9 

= 

2 

5 

6 1 This will be 

Stumi 4 

mds. (fit 0 

6 

0 


I 

8 

0 j Evaporated. 

Muiyu 1000 gallons 



= 

0 

8 

0 j 






81 

IT 

0 


No. I. curd soap 300 Tl»s. (o' about 4 As. 6 P. per H). 


ROSENA SOAP 


To be prepared by No. i curd Soap formula of which is already 
jriven above. 



11 )S. 


Rs. As. 

p. 


Rs. As. 

P. 

I Curd Soap 

00 


0 

4 

6 

= 

23 

10 

0 

Akko 

8 

@ 

0 

I 

3 

= 

0 

TO 

0 

Ekko 

4 

@ 

0 

I 

6 

=: 

0 

6 

0 

Kekko 

4 

@ 

0 

0 

6 

= 

0 

2 

0 

Uggly 

4 

@ 

0 

10 

0 

= 

2 

8 

0 

Esona 

I 


0 

8 

0 

= 

0 

8 

0 

'Enoy 

i| @ 40 

0 

0 


50 

0 

0 

Mizpa 

5 

@ 

0 

I 

0 

= 

0 

5 

0 


mi 

= 183 boxes of 3 cakes 
8 tolas 

Cost of 183 boxes @ 6-4 
Cost of 183 labels @ gp. 
Qo*i of packing @ 3p. 


lbs. 78 I o 

each weighing 

78 I o 
II 7 o 


1170 
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Kerosine 

Reserve for sinking Fund 

183 boxes»coA p^’ice Rs. 

Keep aside*3'boxes for sample 

» 

180 boxe« or 15 dozens 

Whole sale price of 15 dozen* @ 
IT o o 
Cost price 

Profit Rs. 


Rs. As. P. 
200 
500 

107 15 o • 


Rs. 107 15 o 


165 o o 

107 15 o 

57 I o 521 percent. 


YEARLY Oin' TURN 
For the first year 
100 lbs. daily. 
ROSEN A SOAP. 


.Sale price. Cost price, 

Iw. 165 o o Rs. 107 15 o 

30 


III one day 
In one month 

In^ne y^ar 

I'vslablishmeni 


15 do/ops 

3 ^ 

4c;o dozens 
12 

5400 tiozens 
* 270J dozens 


30 

Rs 4Q50-0 
12 

• Ks. 59400 
Rs. 20700 


Rs. 3238-2 
12 

Rs. 38857-8 
[^. 19428-12 


Profit. 

Ks. 57 I 0 

30 

Rs 1711-14 
12 

Rs 20542-8 
Rs. 10271-4 
7200 


Reserve. 

Rs. s o 

30 

Ks. 150 
12 

Rs. 1800-0 
Rs. 900. 


u\ R*-. 600 y., 1 month 


* Rs. 3071 4 o 

Xel Profit .. Rs. 3071 4 0 

Reserve Fund ... ,, 900 o o 


POTTERY AND PORCELAIN ,. j , 

considerable, ancient, and finished 

industry of this country. Unglazed 

After agriculture and weaving, pottery can be traced from a 

pottery appears to be the most period even earlier than the im- 

* The capacity of the machinery would*be to turn out 4 to 500 lbs# of soap daily 1,/. 60 to y 5 
dozens daily. usiestimate 50 lbs. daily for the ist year. If soaps or eveniRs. 26,ooo* can Fo 
sold a in tnat case also there will not be any loss. The formula of 1 kind of ist clasa soap 
s given. Ther/ will be different kinds of soaps, and no soap will yield less than 7o 
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migration of the Aryans. Some 
of its most perfected specimens 
are to be found depicted in many 
of the Hindu and Buddhistic 
sculptures of the pre-Christian era. 
As to glazed pottery, doubts have 
been freely expressed about its 
indigenous origin. But the glazed 
tiles that have been found in the 
ruins of Gaur, the ancient capital 
of Bengal, and the glittering gilt 
tiles that covered the roof of the 
palace at Tughlakabad (Delhi), 
distinctly prove their Indian 
finish. There can, however, be 
no room for doubt that, the art of 
glazing earthenware in India 
received a great impetus from her 
early Mahomedan conquerors. 
Some of the best glazed Indian 
^ pottery are now made at Kurrachi 
and, Hyderabad, in Rajputana 
and at Bulandshahr, Peshawar, 
Rampore, Lahore, Multan, Delhi, 
Dinapore, Chunar, Benares, 
Azimgarh, Bombay, Vellore, and 
Madura, and the best clay figures 
at Krishnagar in Bengal and at 
Lucknow and Poona. 

But the palm in pottery must 
'be yielded to China for its 
porcelain and to Greece for its 
ornamentation.' The absolute 
scarcity of any kaolin in India is 
responsible for the absence of 
porcelain manufacture in this 
country. 


No statistics approaching any 
degree of completeness are obtain¬ 
able to show the extent of the 
undoubtedly great industrial value 
of the clays in India. They in¬ 
clude the common clays used all 
over the countrj^ for the manu¬ 
facture of bricks, tiles and the 
cheaper forms of pottery ; finer 
varieties used for glazed potter}', 
which in places has obtained a 
reputation for artistic merit ; fire¬ 
clays raised in considerable quan¬ 
tities on some of the (jondwana 
coal-fields; and fuller’s earth, 
which is mined in the Central 
Provinces and in Rajputana. 

, The imports of materials com¬ 
ing under this head show that 
there is room for the development 
of the raw materials which are 
suitable for the manufacture of 
articles required in a modern civi¬ 
lized community. In 1903, the 
value of earthenware and porce¬ 
lain imported, amounted to 
£ 187,390 ; of earthenware piping, 
£ 6,659 ; clay, £ 6,186; and of 
bricks and tiles, £ 38,618. (Holland 
—Mineral Production of India). 

KAOLIN (CHINA CLAY) Ihi 
BENGAL 


It is reported that large quan¬ 
tities of kaolin (China flay) |hav? 
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been found in Mandalghat in the 
estate of the Maharajah of Casslm- 
bazar and that the Maharajah is 
trying ,to utilise them in the 
manufacture ^f Viij^-class pottery 
and porcelain. The discovery of 
kaolin in India must tend to 
create the porcelain industry in 
this country. * 

ft 

Anjerican Cement.—An intcr- 
csti.ng announcement is made to 
the effect that the United States 
Steel Corporation is perfecting 
plans to Vlomlnate the cement 
industry of the country. They 
have already incorporated the 
Universal Portland Cement Com¬ 
pany, with a nominal capital of 
f i,oo,«oo, which will take over 
on October ist, the plants and 
business of the cement department 
of the Illinois Steel Company, 
and later, it is proposed to erect 
a $ 3,000,000 plant in the vicinity 
of Pifttsburg, which will increase 
the output by some 150 percent. 
When these plants, which will 
be paid for out of an appro¬ 
priation made by the management 
of the Steel Trust last spring, are 
completed, the yearly output will 
amount to about 6,000,000 barrels, 
or lot per cent, more than the 
entire output of all the other 
plants .in the country. It is 
claimed that the cement business 
will be a very profitable one for 
the Steel Trust, with its splendid 
facilities/ to gn^jage in, and is one 


that will enable it to make use 
of its slag, which up to the pre¬ 
sent time has been practically 
valueless, 

F.AMOUS KRISHNAGHUR 
(BENGAL) CLAY-MODELS— 

A DYING ART 

The clay-modelling handiwork 
of the Krishnaghur (Nadia) potters, 
has always been an object of 
wonder and admiration. But as 
is the case with all fine arts of 
the country, it has fallen into a 
neglected and moribund condi¬ 
tion. It will be nothing short of 
a national calamity if such an 
ancient and high class art is to 
die out before our eyes for want 
of support and encouragement. 

Even at the present day, there 
are one or two artists who can 
prepare lifelike images of any one 
in a few minute’s sitting. If it 
could be possible to give to the 
innate talent of these men the 
pojish of foreign culture of a high 
order, say, in Italy or France, 
what great possibilities would 
not be opened up before the 
country ? 

* 

Images of our Hindu deities or 
representations of Indian life and 
scenery are made much of in 
Europe and America. If these 
could be done in the* Nadis 
patters’ best style and systemati 
cally shipped to the principa 
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marts in Europe and America, 
a brisk business would be a going 
which would not only pay its way 
but contribute somewhat to the 
revival of this once famous 
industry. 


GLASS-MAKING MATERIALS 
IN INDIA 

The common, impure sands of 
the rivers and the efflorescent 
alkali salts, so common in many 
parts of India, are used in various 
places for the manufacture of the 
inferior varieties of glass used for 
bangles; but attempts to make 
the better kinds of glass on a 
large scale, have hitherto failed 
in India. 

The chief difficulty in the way 
of manufacturing the better grades 
of glass in India, is the absence 
of known deposits of quartz-sand 
of the . requisite purity and of 
suitable texture. For the finer 
qualities of^glass, the sand which 
is, of course, the chief natural 
substance used, should be rather 
fine and uniform in grain, angular 
rather than rounded, and perfectly 
white. For the cofnmoner kinds 
of gla-ss, in which colour is of no 


importance, a considerable quan¬ 
tity of impurity can be tolerated 
and allowed for in making up the 
melting charge; The^well-known 
Fontainebleau sand of France, 
used largely ( 6 r glass-making, 
will yield as much as 99 per cent, 
of silica, with o'5o per cent, of 
alumina and a trace of iron oxide ; 
but good window glass can be 
made from sand, containing iron 
oxide up to '02 per cent.."without 
the use of the corrective man¬ 
ganese oxide. 

To what extent a glass-making 
industry would find a market in 
India, may be judged by the fact, 
that during the past six years the 
annual Import of glass and 
glassware have gradually risen 
in value from £441,529 in 1898-99 
to £661,377 in 1903-04 


MR. WAGLE’S PROPOSED 
GLASS FACTORY 

It is understood that Mr. Wagle 
has decided to open his proposed 
glass factory in Bengal. T^,e site 
is likely to be either Barakar or 
Giridih. 



PART IV. 


COTTON GROWING IN THE BRITISH EMPIRE. 


Sir Alfred Julies performed the 
opening ceremony in connection 
with tlie Liverpool Colonial Pro- 
.ducts Exhibition in St. George’s 
Halj on Feb. 5, 1906. The ex¬ 
hibition is proving a great success, 
and Sir.Alfred expressed the hope 
that .1 permanent exhibition would 
be establlehed in Liverpool and so 
affoifl them constant opportunities 
of seeing what the colonies can 
produce. British people, when they 
knew w^iat the Colonies couhl do 
would give them a preference over 
the foreigner. There was no rea¬ 
son v'hy we should not get every¬ 
thing we required from the colonies 
which should be brought into a 
respectable kind of p.ntnership 
with us. Referring to the efforts 
of the British Cotton-Growing As¬ 
sociation, he said that unless 
Lancashire looked i.fter cotton- 
giowiiig in the empire, they could 
depend upon it that she would 
find herselfi short of the supply 
she wanted, because Ameri ,a, in 
justice to herself was bound to 
provide herself first. The work 
of the Association had stimulated 
a zeal few-cotton growing not only 
with the empire, but all over fhe 
world, and he felt sure that in a 
few y/ars’ |ime they would be 


getting ten times the quantity 
they were receiving to-day. Mr. J. 
G. Newton, chairman of the British 
Cotton-Growing Association, and 
Mr. J. II. Hutton, vice-chairman, 
also spoke, the latter gentleman 
remaiking that they were deter¬ 
mined to get every ounce of cotton 
that Lancashire required grown, if 
possible in the British Empire. 
It lasted with the people of Man¬ 
chester, Oldham, and Liverpool to 
say whether that cotton should be 
grown in the Colonies or not. 
They had proved that cotton cotUd 
be grown in the Colories and it 
was now merely a question of 
money. Both Liverpool and Man¬ 
chester were dependent on the 
cotton "rade, and Liverpool must 
do more than she had done in 
finding the capital necessary to 
•(jromote the work of the British 
Cotton-Growing Association. 

The reports of the British Cotton- 
Growing Association to extend the 
cultivation*of cotton in various 
parts of the Empire have not been 
attended with uniform success. 
In the Niger region the plant 
flourishes,, but in an adjacent part 
of West Africa climatic conditions 
seem to be rather against it, and 
the people will not undertake the 



cultivation. It is now recognised 
that the growiiig of cotton in the 
Gamb'ia territories on a scale suit¬ 
able for export cannot pay at the 
present prices,'and it is clear that 
the industry is at an end. The 
people prefer to cultivate ground¬ 
nuts which give them a much 
better return for their labour. 


GOVERNMENT RESOLUTION 
ON COTTON GROWING 
IN INDIA. 

The following despatch to the 
Secretary of State for India, dated 
Calcutta, SIS'- August. 1905, is 
published :— 

Sir,—During the visit of Lord 
Curzon to England, a memorial 
was presented to him by the British 
Cotton Growing Association, which 
on his return was taken into con¬ 
sideration by our Government. In 
view of the important proposals 
made by the Association for the 
extension and improvement of 
cotton cultivation in India, the 
memorial was referred by us to th’e 
Board of Agriculture so that we 
might obtain the benefit of the 
united advice and assistance of the 
representatives of all the Provincial 
Departments of Agriculture ; and 
we now have the honour to for¬ 
ward a copy of the. enclosed corres¬ 
pondence upon a consideration of 
which we* desire to make the fol¬ 
lowing recommendations for your . 


2. You have been kept informed 
from time to time of the action 
taken in this •country with the 
object of improving the cultivation 
of cotton, and tire appendix to the 
Board’s letter gives k ilear account 
of the measures now in progress 
in each province of India. We 
have carefully considered how these 
measures may be extended in the' 
directions recommended by . the 
British Cotton Growing Associa¬ 
tion. We agree with the'. Board 
of Agriculture that whilst it is 
inexpedient to create a separate 
Cotton Department distinct -from 
the Department of Agriculture the 
number of experts in all provincial 
departments should be strengthen¬ 
ed, so that a competent scientific 
staff may be employed not only 
for the improvement of cotton but 
for the investigation of the many 
other agricultural problems of 
India. More specific recommenda¬ 
tions for the appointment of afddi- 
tional experts will be made after 
consideration of the detailed pro¬ 
posals of Local Governments upon 
the schemes for the expansion of 
the Provincial Departments of 
Agriculture which havd’ been fiam- 
ed in consequence of the sanction 
given in your telegram, date^ the 
lOth February, 1905, to an in¬ 
creased annual expenditure of 
twenty lakhs upon agricultural 
development. The problem of the 
improvement of cotton has not 
been neglected by (he smlill staff 
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available in the past, and it will 
receive still greater attention from 
the increased staff that we propose 
to employ in the future. 

3. .It is im^pjjtant that there 
. siiould be*,a. Cotton Specialist, 
whose services^ will be wholly de¬ 
voted to cotton questions and \vho 
will continually visit each, province, 
.co-ordinate the cotton e.xperiments 
in progress under the control of 
the I’r^ovincial .staff, and assist them 
with hi;; advice and guidance based 
upon his larger e.xperience and 
knowled;^ of the results of similar 
experiments in other puts. We 
do not consider that this duty, 
in addition to the many other 
duties ot the appointment, can he 
perfoinned by the Assistant Inspec¬ 
tor-General of Agriculture recently 
selected by you, who we under¬ 
stand has no special knowledge of 
cotton cultivation. We therefore 
ask for'your sanction to the creation 
of a« appointment of a Cotton Ex¬ 
pert in the staff of .the Imiierial 
Department of Agriculture. The ’ 
qualifications required for the post 
include a sound education in scien¬ 
tific agriculture combinejl with a 
knowledge of the methods of cotton 
cultivation practised in Ainvncaor 
(preferably both) together 
with lin acquaintance with the re¬ 
cent • work of the Agricultural 
Departments of those countries. 
Special importance is attached to 
a knowledge of scientific agricul¬ 
ture, sq? that fthe officer may not 


only have an expert l^nowlege 
of the different systems of culti¬ 
vating cotton, but’ may be able to 
adopt the principles under-lying 
them to the local, conditions of 
India. If it is found impossible 
to secure a candidate with these 
qualificatiou-s, we suggest that an 
e.xpert agriculturist should be 
selected, and should be required 
before coming to India to visit 
America and Egypt in order to 
acquire the special knowledge 
mentioned above. We leave it to 
you to fi,x a salary sufficient to 
secure the services of a thoroughly 
com petent expert. His appoint¬ 
ment should be on three years’ 
probation in the first instance. 

4 - With regard to tiie impor¬ 
tant matter of seed selection 
distribution you will observe 
the Board of Agriculture suggested, 
with considerable hesitation, the 
possibility of establishing three 
large Cotton Seed Farms. The 
Local Government, who were con¬ 
sulted by us upon this suggestion, 
sjjianimi)U,sly recommend that this 
poposal should be deferred, because 
the stage has not yet arrive*! when 
any improved variety can confi¬ 
dently be recommended for general 
cultivation, and that the growing 
of selected varieties for seed should 
first be conducted bn a smaller 
scale, until more experience is 
gained of cotton experimental' 
work so as to avoid the risk at 
failure. They propose to provide 
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Government Experimental Farms 
in all the important cotton tracts 
and to add to each a substantial 
area, which will be devoted to the 
production of Selected seed. We 
have approved of these proposals, 
which will do much to secure a 
supply of good seed for distribution 
to cultivators in conjunction with 
the scheme for the selection of 
seed on a larger scale from cultiva¬ 
tors’ fields (which was explained 
in the Circular, a copy of which 
was forwarded with our Under¬ 
secretary’s letter No. 136, dated 
the 22nd September, 1904), and 
other measures now in progress, 
such as the co operation of some 
ginning factories in the separate 
treatment of the best pickings of 
thie best varieties, the encourage- 
m^nt of private seed farms, and 
the like. 

5. In other directions much is 
being done to meet the wishes of 
the British Cotton Growing Asso 
ciation. A botanical survey of the 
varieties of Indian cottons has been 
:ompleted by Professor G. As' 
Gammi^ F. L. S., of the Poona 
College of Science, and the prac¬ 
tical testing of varieties js in pro¬ 
gress at all G'overment cotton farms 
n order to decide the most suitable 
variety for gi^wth iu each tract. 
Some successful preliminary trials 
)f Egyptian and American exotics 
have been' rhade in Sindh and the 
Panjab, and a careful investigation 
of tree sottohs js bdng made 
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by the Indian Long-stapled Cott¬ 
on-Growing Syndicate in Bengal 
and at Goverment farms in some 
other provinces. We have recent- ' 
ly issued instruotions for thfe im¬ 
provement of the foiccasts of the 
cotton crop, a copy of which 
was forwarded with our Despatch 
No. ll, dated the 27th April, 1905. 
Tile Board of Agriculture points ' 
out that improvement in the .me¬ 
thods of cultivation is largely an 
economic operation dependent 
upon the resources and character 
of the cultivator, and our I'nspector- 
General of Agriculture has initiated 
in all provinces a scheme of ex¬ 
periments for testing the results of 
the manuring of cotton, not only 
with the natural supplies available 
in the country, but with artificial 
fertilizers. Our existing system of 
loans to agriculturists which is at 
present under careful investigation 
with a view to its improvement 
gives facilities for affording financial 
assistance to cultivators. 

6 , Whilst we do not doubt that 
these measures will lead in time 
to the improvement of Indian 
cotton, we desire to emphasize the 
views expressed by Sir Denzil 
Ibbetson in his speech at the meet¬ 
ing of the Legislative Council on 
the 29th march last that the ' pro¬ 
blem is largely a commerci.al one, 
that the cultivators will not aban¬ 
don the course, hardy, prolific 
varieties for the fine, delicate varie¬ 
ties, until they are satisfied tlte , 



latter yield the greater and surer 
profit. Our object must be to 
make cotton of any kind, without 
regard to the length of staple, more 
certaiidy paying^cicjp to the I.'.dian 
. cultivator w'hilsjt, we understand 
that one main object of the British 
Cotton growing Association is to 
increase tlie production of the 
long-stapled varieties suited to Ihe 
needs of Lancashire. These objects 
arc b>^ no means antagonistic, 
as the Association themselves re¬ 
mark, and as will be seen from 
the abovd account of our action. 
We are inclined to think that the 
Association can best assist in their 
attainment, so far as India is con¬ 
cerned, Ijy aiding .n arrangements 
adoptad with the view of securing 
that the Indian cultivator who 
grows a good sample of high (pia- 
lity cotton may reckon on getting 
a price for his produce, however 
small in quatitity, better dnan the 
market pi ice for the larger sup¬ 
plies of poor quality cotl'on. If 
the Association desire to give 
financial assistance for the im- 
piovement of Indian cotton, the 
most practicable method would 
seem to bq for it to make an 
annual grant, which could I e uti¬ 
lized under our orders, either in 
givit^ a subsidy to the cultivator 
for ejitery acre of fine-staple' cotton 
grown ty him on the recommen¬ 
dation of the local Department 
of Agriculfure, which would make 
special/jirrangeraents to help him 


in securing a fair prfee ffir his' 
superior cotton, or in compen¬ 
sating him for any loss incurred 
in the initial stage of such culti¬ 
vation. If this suggestion meets 
with the approval of the British 
Cotton Growing Association, we 
shall be prepared to give all pos¬ 
sible assistance to its execution, 

7. In conclusion we beg that 
our acknowledgments may be con¬ 
veyed to the Association, not only 
for their offer of financial aid but 
for the valuable advice they have 
placed at our disposal. We trust 
that the steps which we have al- 
read) taken and those which we 
now propose to take will 
ly result in a marked impre 
both in the quantity anclS 
of ihe cotton produced i^i 
and will thus not only atld j 
prosperity of the Indian ci 
but benefit the manufactur^ 
consumers of cotton thro"u| 
the woihl. 

The report is signed by all the 
members of the then Executive 
•Qouncil. 



MR. BRODRICK’S APPROVAL. 

On the ’e/th October 1906, Mr. 
Brodrick wrote :— 

“1 sanction the proposal that a 
cotton specifllist whose services 
will entirely be devoted to cotton 
questions should be added to the 
staff of the Imperial Departmr^t 
of Agriculture. 1 shall take steprs 



to select an' expert having the 
qualifications which you enume¬ 
rate. , The other measures which 
you are taking or intend to take 
to improve the quality of Indian 
cottons have my general concurr¬ 
ence. I shall cause the suggestion 
made in your letter to be commu¬ 
nicated to the British Cotton¬ 
growing Association for considera¬ 
tion and expression of their views.” 


THE ASSOCIATION’S RESPONSE. 

On the 6th December 1906, Mr. 
Hutton wrote to the Under-Secre¬ 
tary of State for India :— 

Council have decided to 
bur suggestion to the 
t the Association should 
annual grant which would 
ied under the orders of 
rnment of India. It has 
cided to place at your 
the sum of ;£'io,ooo to 
be spread over a period of four 
3rears at the rate of about £2,^00 
per annum to be devoted to the 
irnproveraent and extension of 
cotton-growing in India. A-s to 
the exact method in which these 
funds should be spent, the Council 
are prepared, to leave the direc¬ 
tion entirely in your hands, as they 
feel quite sure that the Govern¬ 
ment of India will take sufficient 
care to see that the money is not 
wasted) I would, howevei*, request 
that, as far as possible when 
advances a^e made it should be 


stipulated that the cotton grdwn 
should either be sent to this Asso¬ 
ciation for sale and that the latter 
after repayment of advances hand 
over the surplus proceeds to the 
planter or that arrap,g^iment should 
be made as far ^s possible for 
money to be advanced on a 
business basis, so that there would 
be some possibility of at any rate 
some portion of it coming back 
again. If this can be done, I 
have no doubt the Council would 
be prepared to re-advance the 
money thus lent for a. further 
period, and I would suggest a 
reasonable rate of interest should 
be charged. I shall be very glad 
to hear of any suggestipn that 
the Indian Government may make 
as to the best method of utilising 
the above grant, but I wish to 
make it prefectly clear that the 
Council have decided to leave 
you an absolutely free hand in the 
matter, so that no time shtyild 
be lost by referring matters back 
to this Association for consulta¬ 
tion. All that is desired is that 
the Association should receive 
from time to time full particulars 
as to the manner in .which the 
money is being spent. ’ 

. THE GOVERNMENT OF^ 
INDIA’S THANKSI 

The Government of India, in 
their despatch of thq, 8th March, 
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igc^, to the Secretary of State, 
say :— 

‘‘ We would say that an expres¬ 
sion of our cordial thanks may be 
conveyed to ti}e ,Associatio i for 
their liberal* »contribution. We 
have noted their suggestions 
regarding the manner in which 
they would wish the money to he 
htilised and they will be kept 
infoimed from time to time of 
its distribution. When the detailed 
scheme Jfor the purpose which we 
have instructed our Inspector- 
General cif Agiiculture to elabo¬ 
rate has been received, we shall 
be in a position to state when the 
money will be required and a 
further communication will then 
be acfdressed to you for the infor¬ 
mation of the Association.” 


THE INDIAN COTTONS. 

Among the many problems 
facing the Imperial Agricultural 
Depaitmentof India is the system¬ 
atic classification of tic numer -us 
varieties of each kind of crop raised 
in the soil and the arrangement of 
the vernacular peculiarities met 
with in different parts of the 
country. When a census ^ i the 
various forms of the plant has been 
comjleted, it will be easier to 
demSn.strate to the cultivator the 
best kirtd to grow, the habits and 
requirements of the plant, and the 
localities in which he may obtain 
the seed. . improvement of 
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the present staple cf’ops Is much 
to be desired, and although the 
philosophic adage regarding the 
production of two blades of grass 
where one grew before may be 
followed where suitable land is 
abundant, the same object would 
be attained if the grass could be 
made to grow to twice its usual 
height. 

Of the many crops raised in 
Indian soil one of the most com¬ 
mercially important is that of 
cotton. Endeavours have beeri 
made for many years to improve 
and extend its culture in order to 
seem3 tor the Indian product a 
more favourable position ia||^ 
European market. One 
first difficulties, from an | 
tural point of view, is the cj 
that exists regarding the n^ 
forms and vernacular nam< 
cotton plant, and the relati 
which occur between the memDcrs 
of the genus Gossypium. Much 
discussion has taken place as to 
the origin of the cultivated plants ; 
w.hether they are of Indian origin, 
whether they are hybrids, or 
whether they are developments 
from a protean ancestor dwelling 
originally in Asia, Africa, or 
.America. During the last century 
the botany of the cotton plant hat 
been described by various experts 
who have attempted to classify the 
cultivated varieties, but each writer 
has been followed by another, whe 
after much criticism of his prede- 



cessor’j mi^iakes has evolved an 
entirely new system of classifica¬ 
tion.' It is about a hundred years 
since Dr. Roxburgh penned his 
description of Jhe cottons of Bengal, 
and from his time to within about 
twenty years ago very few new 
observations were recorded. In 
the Flora of British India four 
species are recognised — 
siocksii (the indigenous plant of 
Sind), G. herbaceun (the deshi cul¬ 
tivated cotton'', G. harbadense (the 
American cotton) and G. arboreutn 
(the tree cotton). This arrange¬ 
ment was not followed by the 
Italian, Dr. Todaro, who advanced 
the theory that the vast majority 
Indian cottons were hybrids 
janifested a strong tendency 
^rt from their recognised 
lies. The next writer was 
)rge Watt, who in his “ Dic- 
of Economic Products ” 
rizes the results of all 
previous observers and classifies 
them with his usual literaiy skill. 
In 1895 Professor Middleton' of 
the Agricultural College, Baroda, 
published a valuable paper on the 
Indian botanical forms of cotton. 
The descriptions were made from 
living plafits which had been cul¬ 
tivated for four years under his 
supervision in the ^college farm. 
These were classified according to 
the districts in which they grew, 
and he refers them to what in 
his opinion at tire time were the 
pf^ent pi^nt^', 


For the past five years niany 
forms of Indian cottons have been 
grown at the Poona and Manjri 
Farms, Bombay, from .seeds col¬ 
lected from almost all parts of 
India and Burma by jifie Inspector- 
General of Agrjculture. These 
were kept under observation and 
experiment by Professor G. A. 
Gammie, of the College of Science, 
Poona, who now holds the botani- 
cal appointment under the Depart¬ 
ment of Agriculture, .Bombay. 
The exceptional opportunities for 
studying the forms of /the [riant 
have enabled Mr. Gammie to pub¬ 
lish a most useful report on the 
Indian cottons. The work has 
just appeared from the Govern¬ 
ment Printing Press and deals with 
the subject in a scientific manner. 
It is, nevertheless, written in so 
clear a style, and the paper is so 
well illustrated that it cannot fail 
to be of value to the Indian agri¬ 
culturist for whose special bwiefit 
it is compiled. After making some 
general remarks on the peculiarity 
of the cottons of this country and 
describing the conditions of the 
experiments at Poona, the author 
divides the Indian cottons into 
nine distinct species and twenty- 
three varieties and sub-varjeties. 
This part of the work is cailjfully 
done, so that with the aid bf the 
short practical description of each, 
a cultivator in any part of India 
will be able to recognise the. 
peculiar form of c^ton plant h? 



Is 'interested in. Another chapter 
is devoted to a study of the dis¬ 
tribution of Indian cottons. Here 
the chief cottons cultivated in each 
province are operated, vv'th the 
vernacular ivinje of the crops, area 
under cultivatiqn, historical notes, 
and opinions on the commercial 
values of the products. An im- 
. portant point in Mr. Garamie’s 
researches is his conclusion that 
the flowers of Indian cottons do 
not hybridize by natural methods. 
Artihcial hybrids have been ob¬ 
tained, ftiit the so-called hybrids 
are merely cultivated races evolved 
by time and environment from one 
prototype. 

An appendix is given showing 
the results of experiments made by 
Mr. Shevde on the relation bet¬ 
ween the length of the hairs and 
length of the staple in several 
varieties of cotton. This informa¬ 
tion will be of considerable value 
to tmanufacturers as well as being 
of scientific interest. Another ap¬ 
pendix gives the percentage of lint 
to the seed, number of seeds in 
each cell, length of staple, and 
colour of flower, of all the varieties 
grown at •Poona. Two maps ac¬ 
company the work, one g'vi.ig the 
cotton areas of India with the 
nancs of the species and varieties 
of Jotton known to occur in each 
presidency and province, and the 
other the cotton areas of the 
Bombay Presidency. Many more 
years ,of ex|eriment and observa¬ 


tion are necessary €o prbve how 
climate, soil, and environment tend 
to influence botanical variation in 
the Indian cotton plants, but Mr. 
Gammie, in the wofk before us, has 
laid the foundation of a line of 
work which is of the utmost iin- 
poitance to Indian agriculture. 
The appearance of such reports 
indicate the thorough manner in 
which the Agricultural Depart¬ 
ment is undertaking its duties in 
gra['pling with some of the vital 
problems of the country’s welfare. 


EGYPTIAN COTTON. 
Instructions for sowi: 

The following instructit 
the sowing and cultiva 
Egyptian cotton, issuedj 
Deputy Director of Ag 
Bombay Presidency, will 
with interest. 

Preliminary TillaJGSTS’ 
Operations. 

The land should be ploughed 
at least four times and the soil tho¬ 
roughly pulverised by passing 
over it thePlank roller” (Samar) 
after each ploughing. 

Manure. 

Well-rotted old farm-yard ma¬ 
nure (from cows, buffaloes, goats, 
&C. J may be applied, if available 
before the last ploughing or last 
but one., 

Ridging. • ■ 

The land must be thrown into 
ridges exactly as in the case 
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tobacco. Tills'^ can be done by 
means of the indigenous plough. 
For this purpose a small board or 
a quantity of " Kubi” may be 
fixed into the angle of the plough. 
The distance between two conse¬ 
cutive ridges should be four feet 
ar>d the ridges should run in a 
north to south direction, if pos¬ 
sible. 

Making Beds. 

The field is then to be divided 
into rectangular blocks for the 
purpose of irrigation, as is done 
in the case of tobacco. Tin’s is 
to be^accomplished by making 
ibout 30 yds. apart) at 
rles to the former set of 
' means of an indigenous 
as before. The block will 
30 vds. wide and may 
! length up to 100 yds. 
e middle of each block, 
lateral canal (3 ft. wide) 
is made. Each half of the block 
is then divided into beds, each 
containing 5 rows so that when 
lyater flows into a bed it can irri¬ 
gate all furrows in that bed. 

Sowing. 

This must be done by hand late 
in February or as early in March 
as possible. Boys may be employ¬ 
ed, with a man to superintend the 
work. Each boy is given a quanti¬ 
ty of about 2 lbs. of seed. The 
seeds should be buried about 2 
ittcbcs deep, and this can be easily 
by’the boy forcing into the 


soil the fingers between which 
he holds the seed and on with¬ 
drawing his hand, scratching a 
little of the surrounding soil on 
to them. .Aboutf 2 ■ lbs, of seeds 
are required to sow all icre. 

Watering. 

The first watering is given im¬ 
mediately after sowing. This re¬ 
quires very great care. ' 

Thinning. 

About 40 days after sowing, the 
plants should be thinned, "that is, 
all plants but two are removed 
by the hand from every hill or 
group where 5 seeds were origi¬ 
nally sown. Immediately after 
thinning, the second watering 
should be given. One man can 
attend to the watering of about 
4 acres per day. 

Number oe' Waterings to be 

GIVEN. „ 

The fir.st watering is given imme¬ 
diately after sowing. The second 
watering is given immediately 
after thinning. The period that 
should elapse between sowing and 
thinning can best be judged from 
the appearance of the plant. The 
thinning and second watering 
should take place when the leaves 
of the plants begin to assume a 
bght green or yellow color. In 
any case, at least 35 days must 
be allowed to pass after t^e seed 
was sown, If the|I plants ar$ 



wAtered sooner than this, tlie 
final yield of cotton and its quality 
will be unfavourably affected, 
though the plants may appear to 
grow.better, Tlie third watering 
should be’given 15 to 20 days 
after the second and the crop 
must afterwards be watered at 
intervals of 15 or 20 days, until 
.the picking of the cotton is com¬ 
pleted. In every watering the 
V ater should be allowed to run 
into a Ijed uiitil it has reached half 
way uj)'the ridge. 

At' rEV-Ttrj.AGK OK INTEK- 
CULTURIC 

Aftei each of the fust four water¬ 
ings the soil sho'.i d be hand-hoed. 
This must be done as soon as the 
soil i- capable of being worked 
without sticking to the implement, 
(Kodar) say, 3 days after watering, 
e.xcept in the case of the very 
first watering, when 2o days should 
ela^rse before hoeing. At thi. 
hoeing “blanks” may be filled by 
placing 5 seeds it> the places 
where seeds failed to germinate, 
In doing this the dry surface soil 
must be removed with a hoe until 
the damp soil below is reached. 

The above instructions ai " more 
or less tentative and may be later 
alteifed and possibly simplified iu 
deti|l alter more extended and 
decisive experiments as to the 
time of sowing and intervals 
between successive watering, &c, 
best sdited for the conditions in 


Sindh, have been ca/ied to us by 
the Agricultural Department. 

(Sd.) F.*Fletciierm.a.,ij..sc., &c. 
Dy. Director of Agriculture, 
liomhay Presidency. 


HYBRIDISATION—OR A 
NEW ERA IN 
COTTON. 

Cotton can be greatly improved 
by hybridising with better seed. 

The possibilities of Caravonica 
cotton, a liybrid raised by an 
Italian horticulturist, named Dr. 
D. Thomatis on his estate near 
Cai' iis in North Queensland, are 
just now arousing the attfcflsMt^ 
of the whole world. The 
ties of tree cotton which 

t 

are receiving most attenj 
the north of India, •.re! 
grown, according to the U 
tion recently published I 
F. G, Sly, Officiating Ins 
Generi'i of Agriculture in India, 
from Brazilian, Peruvian, and 
indigenous seed. Much is hoped 
for from this cultivation, which, 
it is believed can be profitably 
carried on in quite poor soil. 
Though the first year's trial is 
said to be promising enough to 
justify the continuance of the 
experiments, some time must 
elapse before sufficiently definite 
results will be secured to decide 
what chances of profit .these tree 
cottons hold out to investors. If, 
however, the success of the 
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ttients (Sarrie\ out in North 
Queensland is any criterion, the 
tree cotton for India par excellence 
would appear to be Dr. Thcmatis’ 
Caravonica cottpn or rather cot¬ 
tons, for he has two of them. One 
point about the cotton plant, 
writes the ‘‘Madras Mail,” which 
makes this supposition not impro¬ 
bable, is that all its numerous 
families show great adaptability 
to circumstances. In countries 
which are frost-bound in winter 
cotton is cultivated as a herbace¬ 
ous annual, and its life ends with 
the year ; in some tropical coun¬ 
tries it is grown as a perennial 
shru^, while I'l others it attains 
lity of a tree. Caravonica 
Dr. Thomatis claims to be 
E of tree cottons, and one 
^st points is its extreme 
Ss, another is that it does 
a tropical region which has 
itinct seasons—a wet and 
a dry one. This leads one to 
think that it would thrive, if not 
in ail at any rate in many parts bf 
this Presidency. 

As stated above, Dr. Thomatis 
has produced two varieties of 
Caravonica tree cotton, both of 
which combine length, strength, 
and fineness of staple with a heavy 
yield. The one which he calls 
“Caravonica I” is a wool cotton,, 
and is not only valued considera¬ 
bly above Jhe produce of America, 
Egypt, and India, but also exceeds 
the yic!ld»<per acre of cotton grown 
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in those countries. Dr. Thomaffe 
claims that this variety has given 
the surprising yield of r, 2 CXi lbs, 
of ginned cotton per acre. Being 
a perennial it is, cultivated much 
the same as an orchard tree. 
Each tree yields from 300 to 500 
balls in a season, and these balls 
are so large that 70 will make i lb. 

This variety is the result of a 
cross, not between Peruvian a,nd. 
Queensland varieties, but between 
the “Sea Island” cotton of Mexico 
and that of Peru. The issue of 
this union is said to be la.'ger and 
stronger than either of the parents, 
with a tendency to flower all the 
year round. Dr. Thomatis check¬ 
ed this riotous behaviour by des¬ 
troying the blossoms which 
appeared in the rainy months 
and encouraging the growth of 
those which appeared in the dry 
montlis. In every acre he plants 
goo trees, each of which, he says, 
produces from ij/^ to 2^1bs.« of 
clean cotton lint. Each lb. of this 
lint is worth, he claims, lod. and 
the net profit, after employing white 
labour for picking, and paying 
wages at 8s. per day, works out 
at from £^0 to £1^0 per .acre.' 

“Caravonica II” was obtained 
by hybridising the “Caravonica 1 ” 
variety with Kidney cotton V<^m 
Peru. It is a silk cotton an®, its 
produce is o^ even greater worth 
than that described above, being 
valued at is. per lb. It is said to 
have a sheen and t|'Xtaie {esem* 





blinjl those of silk. It is not clear, 
however, what the annual yield of 
this variety is per acre ; and it 
must be noted that Dr. Thomatis 
considers the woolly cotton, i.e., 
the “Caravod^ca^ 1 ’^ variety, the 
more valuable for general purposes 
in India. A great advantage 
about both these varieties, as com¬ 
pared with other tree cottons,* is 
that ^they bear their first crop— 
a small one—when only six 
months gf age, and that they reach 
maturity* when two years old, 
attaining '.then the size of an 
orange tree. They require no cul¬ 
ture after the first year; ‘*only,” 
Dr, Thomatis wiites, “removing 
grass and pruning trees sc- as to 
rejuveaesce them. The pruning 
has to be done judiciously, just 
after the crop is over and on 
the eve of rainy season” and, 
lie adds, “ of course you want 
the proper soil to gel large 
crop*.” In Queensland the 
future of these wonderfiTl tree 
cottons seems to hace advan-cd 
beyond the experimental stage. 
As a Caiins paper puts it, if even 
a half or a quartei of this_ sanguine 
estimate caii be realised on the 
bulk of Queensland rotfor' lands, 
there are dazzling prospects be¬ 
fore Ithe States. The cultivation 
seen* to be limited there only by 
labour difficulties ; and these un¬ 
der the present legislation are ex¬ 
tremely acute. In India, where 
there if laboi^ in abundance, Cara* 


vonica, if it will g/ow, should 
prove a blessing indeed. It is 
being tried, among other places, 
in Upper, Shillong, but the results 
of the experiments have not yet 
been made known. It has also 
attracted attention in Ceylon where 
two planters are said to be going 
in for looo acres each. Orders 
for seed have also been received 
by Dr. Thomatis from Burma, 
Siam, Egypt, and Texas, that for 
the last named destination being 
“enough to sow 50,CX)0 acres.” 
The demand for the seed is, there¬ 
fore, immense. 

Prospects in India. 

As regards the possibiliti 
Caravonica cotton in india ti 
lowing extracts from Dr. Tho 
dated Caravonica, Cairns, the 
January, 1905, will be read 
interest; — ‘‘In my opinion 
should be no need for more e; 
menting, and I am confident my 
tree cotton (especially “No. i ” 
wool cotton) will do well in South 
•Iiidia, as it is doing splendidly 
already iii Ceylon. I am certain 
it will be the best money crop 
and the surest, so that it will 
bring every year the money to 
meet the disastrous periodical fail 
ures owing to droughts of all your 
annual cereal crops, and then all 
Indian famines will be averted 
from the hundreds of ntillions of 
our fellow Indian subjects, i want 
all India and Burma to grow lb* 



Carav®nica\ cotton j it will enrich 
the millions of people and agricul¬ 
turists ; its crop is annually from 
£ 6 q to ;£’5o)per acre nett, and more 
if properly cultivated with abun¬ 
dance of labour as you have. The 
crop is sure. Floods will benefit 
the trees, and drought will also be 
good, because the crop will be more 
perfect during drought. You will 
just let me, know the time of your 
diy montlis of drought, and I shall 
direct the Caravonica giowers how 
to handle the trees. I can make, 
by a. special treatment the trees 
bring the crop exactly during dry 
months and put on wood and bran- 
luring *he wet season. With 
unlimited available native 
r you have, the capabilities of 
onica tree cotton in India are 
nse and untold, impossible to 
jalculate, I could get 4s. per 
r with 900 trees to the acre, I 
et ;^200 per acre annually,’' 
Caveat emptor, some may say ; 
and indeed this glowing descrip 
lion might be largely discounted 
by the natural enthusiasm of the. 
discoverer for his discovery, or 
of one who had an eye to busi¬ 
ness in selling seed. Hut Dr. 
Thomatis -quotes the opinions of 
several authorities in support of 
his assertions., The Associated 
Spiniierj in Italy, Hungaiy and 
Germany, have, he says, declared 
the Carayonica " better than the 
best, of American cottons,” and 
^%}r expressed their willingness to 


“ buy all that can be growft at 
double current price.” Leading 
Liverpool cotton brokers said 
If grown largely, Caravonica cotton 
will open a new era in .cotton 
culture;” and they,valued it at 
lod. per lb. The Minister of Agri¬ 
culture in France pronounced it 
“a valuable substitute for wool.” 
The Curator of the Botanica.* 
Gardens at Port Darwin, North 
Australia, wrote — ‘I can only des¬ 
cribe it as prodigious, a,nd such 
a prolific variety' may solve the 
labour difficulty.” In , a whole 
sheet of Australian papers, which 
Dr. Thomatis has sent us, similar 
o()inions are recorded. A splendid 
exhibit of Caravonica cotton was 
on view at the Roy-al Agricjrltural 
Society’s Show hekl at Melbourne 
last year, and it was desciibed in 
a Melbourne paper as '‘an histori¬ 
cal exhibit.” Ivarlier in the year 
a paper by' Dr. Thomatis, des¬ 
cribing his new discovery' and his 
experiments with it, was read be¬ 
fore a meeting of the above 
Society', and elicited an interesting 
discussion among visitors from all 
parts of Australia. We learn also 
that a cotton expert,, by name 
Mr. Bottomley, was much impress¬ 
ed with the Caravonica varieties, 
and that he has prepared a rf-jport 
on it for the British Cotton (grow¬ 
ing Association. c 

It only remains to be said that 
Dr. Thematis is offering seed of 
the ‘'Caravonica i” ,yaiiety.at ICs. 



per iJ). and of ‘‘Caiavonica ii" at 
3IS. per lb.; that I lb. contains 
3,000 seeds, which is enough far 
two acres ; and that a discount of 
2? per* cent, is .allowed on oiJers 
.of 50 lbs. and, ujDvvards. For the 
benefit of those .who wish to ex¬ 
periment, however, we understand 
that the Madras .Agri-Horticultural 
^ciety has obtained a small sup¬ 
ply jf seed whence it can be 
obiained on application. Whether 
Dr. Thfxnatis' predictions as re- 
gards the success 'of Caravonica 
cotton in'- South India will be 
realised remains to be proved ; 
but it will be admitted that a 
plant, the introduction of which 
might maan so much to India is 
well \«s')rthy of trial in all parts 
and we commend it to the notice 
of Government Farms, District 
Agricultural .Associations, Zemin¬ 
dars, Planters and otheis. 

SOME PRACTICAL HINTS FOR 
THE CULTIVATION OF EGYP¬ 
TIAN COT'ION. 

(By H'/y. Srinath Dult, Aaistant A/iuiayfr, 
Hathwa Slate, Saran). 

It appears to me from a letter 
received fiiom the Deputy 
Director of Agriculturi- that 
Egyptian cotton “ will not suc¬ 
ceed lin districts with excessive 
and • uncertain rainfall.’' So it 
shtould not be tried in North, East 
and Central Bengal. But in the 
Burdwau Division, Orissa, Chota- 
nagpur. ^nd fiehar, where raiiifaU 


is not excessive and wefl Irrfgatiott 
and tank irrigation are resorted 
to, cultivation of cotton .with 
Egyptian, seed should be tried. 
It may be tried on ld,nds that have 
hitherto grown potatoes, brinjals, 
banana, cabbages,'etc, 

Persons who have no experience 
of cotton cultivation should visit 
Mourvanja, Ptisa, Nagpur and 
Dharwar (Poona). Cultivation, like 
weaving, c.in not be learnt from 
book--. 


The following letter from Mr. 

Fletcher, Deputy Director of 

Agriculture, Honibay, who has the 
credi. of having introducecj^ the 
cultivation of Egyptian Cottc^ 
Sind will be interesting tt 
readers :— 

The seed of the Egy 
variety should be sown in : 

3 feet apait aifd at distanci 
one foot between the plant 
the rows. 

Sowing must be done by hand 
late in Febiuary or as early in 
March as possible. Part of the seed 
may also be sown in June and a 
few in October. After-cultivations 
should be as in the accompanying 
instructions for sowing. It will be 
necessaiy for you to make ridges 
before sowing unless you irrigate 
at tl'.at time in a dry season. The 
operation of hoeing will result in 
the formation of riilges. 


Mr. D. N. Mukerjee, ^Assistant 
Director of Agriculture, has in,an 
article on Cotton Cultivii 





wblislied Vn the Banga Darsan 
>ointed out that for Photi cottoii 
ronv which muslin yarn used to 
le .spun and which used to be 
ultivated in.the north and east 
if Dacca, there were two seasons 
or sowing and harvesting—(?) sow- 
ng in April and harvesting in 
'lovember and (it) sowing in 
)ctober or November and harvest- 
ng in April or May. Cotton 
larvested in April was considered 
uperior. As we have no frost 
II Bengal, the seasons mentioned 
ly ^r. Mukerjee may suit Egyp- 
ian cotton better. In Sind and up- 
lountry, the frosty winter has to 
oe avoided. In Bengal sowing 
cultivation should be so regu- 

1 (as suggested by Mr. N. G. 
rjee) that plants may not 
' during the rainy months of 
to October. Everything 
t cultivation of Egyptian cot- 
is still in an experimental 
stage. 

Persons\wanting Egyptian seed 
ihould apply'tp F. Fletcher, Esq., 
A. (Canta^ Deputy Director 
)f Agriculture, S^rat Bombay. 

In a letter, rece'fttly published, 
‘ M. B.** who unfortunately does 
lot say whether he Has tried as 
j^et any cotton in his gardens or 
seminderies, points out what he 
:onceives to be an ' inconsistency 
n my letters on the subject noted 
ibove. Mr. Fletcher lias intro- 
iuced. the cultivation of Egyptian 
into Sndh wbote climatic 


conditions with 3 or 4 inch^ of 
annual rainfall and facilities of 
iriigation resemble those of Egypt 
very much. While he expressed a 
fear that it mi®ht not do - under 
excessive or unceijfain rainfall,. 
he said that the matter was at an 
experimental stage, and therefore 
advised sowing in February or 
March (probably after potato oc 
sugarcane has been harvested) and 
also in )^une. 

It is only experiments in all dis¬ 
tricts of Bengal and in all seasons 
that can settle the question. In 
the rotation of crops, cotton may 
follow jute, in which case it will 
ripen in April and May, or it may 
follow potato or sugarcane, in 
which case it will ripen in Novem¬ 
ber. Every Zeminder worth the 
name may afford a bigha, and 
every person who calls himself a 
bhadroloque may spare a cottah in 
his kitchen garden, and thus in the 
course of a single season ,offer 
materials which will be more reli- 
alSle than the published reports of 
the Government, My Egyptian 
seeds did not unfortunately germ¬ 
inate at all. But I found that the 
seedlings, reared from (i) tree cotton 
(2) Dharwar, ( 3 ) Boyd’s Sea Island 
(4) Peruvian and (5) Caravonica 
seed, did not suffer at all tfrom 
the excessive rainfall such \is we 
had in last July, August and 
September in Saran District. I 
have therefore no reason to anti¬ 
cipate that EgypU^n sbedljngs 



docU next X>ecefnber ih conl^e^^ 


w ii\ fare worse if tlie lands be 
well drained. I have not received 
as yet iny supply of Egyptian 
seed, promised by the Deputy 
Director of ^Ag/icylture. It is my 
■ intention ter sow in March and 
also in June and October. Culti¬ 
vation must be so regulated as to 

enable the cultivator to harvest 

* 

“before frost weather or before the 
rains set in. In Bengal, we have 
no frost and it is therefore better 
off in oiie respect. 

. The Deputy Director of Agri¬ 
culture, Bombay Governineiit, has 
given the following opinion on a 
sample of Dharwar cotton, grown 
at Hathwa by Mr. Srinath Dutt, 
Assistant Manager of Hathwa 
Raj, ’Saran :—“With reference to 
his letter, to the Superintendent, 
Dharwar, submitted to me for 
opinion on the quality of fibre, 
the undersigned has the honour to 
inform Mr. Dutt that the sample 
of IW)re is as long as the crop of 
the Dharwar district, but has 
become inferior in colour probably 
due to frost. The undersigned 
will be glad to see a sample of the 
fibre of the crop, sown Iasi Febru¬ 
ary. (Sd )* F. Fletcher, Deputy 
Director of Agriculture." 

timcl? suggestion. 

rewards for cotton cul¬ 
tivation IN THE NATION¬ 
AL EXHIBITION. 

{Mr. Srinath DiUt's Suggestion.) 

“—There will be an Exhibition 
pf iiidtiltfial ^d Agricultural pro- 


wfth the National Congress. May 
I suggest the awards' of prises for 
the best cultivation of cotton in 
Bengal ? Prizes may be coitfinetf 
for the present to the cultivation 
of (i) Egyptian and (2) Dharwar 
nr Broach cotton. There may be 
one set of prize for each district. 
The members of the Bar Library 
of the District courts with as marly 
Zeminders as may choose to join 
direct, besides being represented 
by their Vakils, may form a Dis¬ 
trict Committee. There should be 
a*- least two prizes (or each kind 
of c tton, the first prize, of Rs. too 
and the second, of Rs 50. 
competitors should cultiva 
least one bigha of land with ( 

I f they sow before May, th 
will be ready for local insp 
in November and for exhi 
in December. The more me 
District Committee may rais 
larger and more numerous may DC 
the prizes for the District. It is 
quite possible that if the Govern* 
iTient be appealed to they may 
contribute as much as is raised by 
voluntary subscription. Award of 
these prizes may be advertized and 
notified in vernacular papers Or 
by circulars, distributed through 
village panchayets. ,>i . 

The prizes should be so largi! 
as to entlpe people to run the ri^ 
of forfeiting a paying crop like Jlitek 
A cultivator likely gets Rs. .lir, 
Rs. 40 from the jute- crop:':;|^|f:;;;';; 
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san K th^i prjzes be Rs. roo for 
bifrgah of cotton, he may consi- 
er it' worth his trouble to put a 
milar area under the prize crop, 
a this way a sjngle year will settle 
le question whether cotton culti- 
ation may not be revived in 
lengal. If the old photi variety 
as become extinct, the Sea Island 
’ill under proper care become as 
oclimatised in Bengal as it has 
een in Egypt. If we try Egypt- 
»n or improved Sea Island, our 
ibour will be one step easier tliaji 
hat of the pioneers of cotton cul- 
ivation in Egypt.'’ 


BOOKS ON PRACTICAL 
)TTON CULTIVATION. 
|ton cultivation is as simple 
itivation of brinjal or cayenne, 
^amaricl’.). Mr. D. N. Mooker- 
lAssistant Director, has pub- 
d in Bengali a book and Babu 
iran Choudhry, another. They 
may be had from the Agricuitural 
Department of Bengal. Mr. N. 
Q, Mookerjee, Assistant Director 
of Agriculture, Bengal and Mr. 
F. Fletcher, Deputy Director of 
Agriculture, Bombay, have pub¬ 
lished Instructions on the Culti¬ 
vation of Cotton. These may be 
had free by applying to them. 
Wilkinson's “ Story of Cotton 
Plants/’ atid “ Royle’s Cultivation 
of Cotton in India” m.-ry be con¬ 
sult ed. c 

' Ra^a Peary Mohan Mu,kerjee’s 
on‘‘cotton tultiiration,’ ^«d 


‘Note on cotton in Behar' dial¬ 
ing with the researches at the 
Pusa Agricultural Institute, by 
Mr. Lefroy Government Entomolo¬ 
gist will also be found of interest. 


A NEW VARIETY OF 
INDIAN COTTON. 

Mr. J. R. Spence ivrites from Deesa 
in the Statesmen 

It is a fact well known to com¬ 
mercial circles in this countrj’ that 
the deterioration in the staple of 
its raw cotton during the past 
twenty or thiry years has given 
rise to the gravest anxiety. It is 
greatly feared that if this deterior¬ 
ation continues in the same pro¬ 
portion the chief product cf India’s 
soil will ultimately prove useless, 
even for the low quality of yarn 
and cloth at present produced in 
her mills. It has, therefore, be¬ 
come commercially the burning 
question of the day how to pro¬ 
duce a long-stapled cotton, which 
may be universally grown in place 
of the very inferior vaiieties which 
are now raised. This has been 
spoken of as the “ Philosopher’s 
Stone of Indian Agriculture,” and 
the news will be warmly wel¬ 
comed througout the land that 
this precious stone has at length 
been found. ^ 

I have had the good fortune to 
discover that there exists* a tree, 
practically indigenous, at present 
growing in various parts ^of the 
Bombay and Madras Presidencies 
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which produces a cotton infinitely 
superior both in classification and 
staple to American cotton, and 
which in classification alone cannot 
be equalled in. Egypt, it is an 
astonishing t,^c^ that the value of 
this tree’s protjuct has not up to 
this time been discovered by any 
one in the cotton trade, notwith- 
•standing the fact that the tree*has 
been known to exist since the time 
of the Mutiny, and probably for 
hundreds of )’ears previously. The 
only uses to which the cotton it 
produces.has so far been put are 
the manufacture of wicks for lamps 
in Hindu temples and the stuffing 
of beds and pillows. , 

I first saw the tree in a friend’s 
gardear at Deesa, and ott exarnitr- 
ing the cotton obtained from it at 
once recogitised its great value, 
;titd set to work to obtairr informa¬ 
tion iit the neighbourhood with 
regard to its origin. I found there 
wet^ a rtumber of similar trees rrt 
other- gardens, and that a fe*v miles 
from the town there was a huge 
hedge entirely composed of them, 
from which I was able to procure 
a large sample of cottqri. After 
carefully e;£aminrng it 1 unhesita¬ 
tingly expressed the opii’h .1 that 
it possibly would ultimately re- 
volu|ionise the cotton cultivatiorr 
of lidia. I then sent samples to 
Bombay and Liverpool, where ex¬ 
perts iit the former city classed it 
as *' Fine ” white in colour, stapWr 
tg inches long, and said 


it would spin up. tc#6or.-ifn the 
latter city it was classed " Super¬ 
fine ” colour white,’ staple* 
to I '4 inches in length, and va-lucd 
at yj. 8</. per lb. above the price of 
“ middlirtg ” American. I then 
decided to undertake the cultiva¬ 
tion of the tree on a large scale, 
bought up the available seed, and 
made arrangements to procure all 
grown in the neighbourhood in the 
future. 

Tliere is now considerably over 
a lakh of trees on this plantation 
in a most flourishing condition, 
growing to a height of from four 
to five and a-half feet, full of buds 
and bolls, and bearing cotton dailiilJ 
after being planted onlj^ 
months. The quality of thel 
crop” 1906 cotton is superior! 
in classification and staple to 
of the parent tree. The y^ 
the first year has been estiti 
by experts at a minimum ammt’nt 
of 2 to 4 ow. per free, and as there 
will be over 3,200 tree to the acre 
this gives a total yield of ^CO to 
•8po lb. per acre, which is above 
the average of Egypt and no less 
than from eight to sixteen times 
greater than the average of all 
India. The second year’s crop will 
probably be double the first, and 
the third year’s double the second. 
Each succeeding crop will no 
doubt inc;;ease still further, as it lit 
well known that |reaB of titln 
variety after the^^third yeaisteve 
yielded 5 to to lbs. of clewf) 
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■.t tree^annA-Uly, during a known 
e of twenty years and over. It 
ill thus be seen that if one-third 
the cotton-growing area of India 
:re planted jvith this tree, the 
iult of the second year would 
a crop far in excess of that of 
is country and America put 
jether. The quality is so ex- 
lent that it opens an entirely 
w field for Indian manufactures, 
s importance of which, bearing 
greatly as it does upon the 
ture prosperity of the country, 
nnqt be overestimated. 

I was formerly for twenty years 
member of the Liverpool Cotton 
rqker’s Association, and have 
unlive years, experience of cotton 
in Egypt. This cotton 
^^Ken called. “ Spence Cotton” 
^Htognitiop of the fact that I 
|ne first to discover its im- 
Ipuit value and to bring it to 
fli notice of the commercial com- 
lunity. 

Several cotton trees have been 
•led ill this country, notably tho^e 
*om Peru and Hrazil, but the' 
fst will not grow in the planes at 
1 , and the latter has not been 
)und pratically suitable to the 
limate. The great advantage and 
nportance of the “ Spence Cot- 
jn” tree is that it is practically 
jdigenoiw, that it has been found 
li over Western India, and no 
loubt exists in the East, and that 
t will grow and flourish practi- 
an)r soil in thisvcountfy, , 


AMERICAN COTTON IN' 
INDIA. 

It is not only in Sind that 
experiments are being made to 
popularise the ■, growl)i of long 
staple cotton by the 'Indian culti¬ 
vator. It is officiitlly stated that 
the acclimatisation of American 
varieties shows some promise of 
success about Cawnpore, and 
similar results are reported from 
the runjab. There are the expe¬ 
riments with tree cottons in Behar 
by private enterprise assisted by 
a Government subsidy ; aiid in the 
Central Provinces the deteriora¬ 
tion of accliin rtised American 
plants is sought to be arrested by 
cross-biceding with fresh Varieties 
imported from the United States. 
There is activity in experiment all 
round, and at the same time efforts 
are- being made to improve indi¬ 
genous cottons by the distribution 
of selected seed and by hybridisa¬ 
tion. 'piie establishment of rnbre 
cotton farms has been undertaken, 
and one of these will be in the 
irrigation colonies of the Punjab, 
where the growth of exotics will 
be specially tried. Tne success 
gained with Egj-ptian* cotton in 
Sind has been so remarkable that 
there is every encouragement to 
proceed with experiments iif the 
various Provinces. 



tOTTON GROWING IN 
CEYLON. 

Messrs. Nieland and Wilson 
some time ago offered to supply 
any Ceylon planter willii g to 
experiment lu qptton-growing with 
the best cotton seed free of charge. 
They also undertook to give 
Planters all the information on 
the subject they required. This 
sporU’ng offer attracted wide¬ 
spread, attention in the Island, 
and we hear that Sea Island cotton 
seed sufficient to plant up 3,ooo 
acres has* been applied for, and 
is expected to arrive in August 
next, which is t1ie best month for 
planting it. Three thousand acres, 
the ‘"Times of Ceyion” says, means 
3,000 'bales, and takitig a bale at 
500 lbs. net and ilb. of cotton 
grown in Ceylon to be worth about 
pd. landed at Liverpool, the com¬ 
mercial value works out roughly 
at ;£’30 000. Ceylon cotton fetched 
this* price at Liverpool a year ago, 
i.e., 3d. above the average oT Ame¬ 
rican cotton, and Mr. E. W. Nie¬ 
land, senior partner of the firm, 
who has been eight years in the 
Indian cotton trade, l),as valued 
samples of this season’s cotton 
crop in Ceylon at 9j<', per ib. He 
also recently valued samples of 
Geo^ia cotton and Caravonica cot¬ 
ton,|jrown at Betticaloa in Ceylon 
at 7jd« per lb. and 8d, per lb. res¬ 
pectively, landed at Liverpool. 
The prospects of cotton growing 
in Cejrlon if suitable places (and 


it must be reiiienibere(|^ that cpttprt 
will not be successful in places with 
more than 75 inches, of rain) and 
provided^ planters stick to pure seed 
appear, therefore, to be very good ; 
and there seems to be every pros¬ 
pect. of the industry develoning 
in the way that the Governor H. 
E. Sir Henry Blake, said at the 
last meeting of the Ceylon Agri¬ 
cultural Society that he hoped and 
believed it would. 


GOVERNMENT REPORT ON 

COTTON EXPERIMENTS 
IN BEHAR. 

Mr. Mollison, Inspector-Ge 
of Agriculture, has prepare 
the Lieutenant-Governor’s rq 
the following note, showii^ 
results of recent experimeij 
cotton, the experiments he ii| 
now to carry out, and the arri 
ments he has made to supply 
to these planters and cultivators 
who are willing to co-operate with 
him in this important work." The 

. Lieutenant-Governor has had tl>« 

• 

note printed for circulation in the 
hope that Mr. MollLson may 
secure much valuable assistance 
from the db-operation he desires. 

Mr. Mollison’s note is as 
follows :— 

Certain experiments with exotic 
and indigenous varieties have been 
in progress in Bibar duriirg 
last two years, and sufficient jis 
known regarding the behai^^ 



of each*of varieties which were 
tried to determine, within limits, 
which, should Jbe most extensively 
cultivated. The following notes 
describe the general results to date 
and the line of experiment which 
I propose for the current season. 
Free criticism from planters or 
others will be most acceptable. 

The varieties which have been 
tried are— 

(rt) Egyptian varieties ; 

(d) . Peruvian varieties ; 

American varieties of the 
upland type which have been 
a^limatized in India for a good 
^arty years ; 

American varieties of the 
. type which have recently 
Introduced ; 

“a few indigenous varieties 

Broach or Surat type. 

: Mollison goes on to ob- 
!—I am at present of opinion 
n small areas where seed can 
sown with irrigation early in 
May, it is probable that Egyptian 
varieties which ripen late in India 
may be profitably grown j but if 
the, sowing of these varieties is 
deferred until the rains in June- 
July, they will not grow so well as 
the earlier crop with 'irrigation, 
and are likely to be damaged by 
cold or frost in December-January 
before they begin td yield freely. 
Th^ lint obtained from plants 
grown from newly-imported seed 
is long and fine, but generally is 
decoloured .$o. a coniridj^ble ex¬ 


tent by bollworm. The Peruvian 
varieties which have been tried 
ripen later than Egyptian, and are 
therefore less suitable for Bihar. 

The American varieties of the 
upland type a'cclimatized, and 
newly imported, ripen much sooner 
than the Egyptian or Peruvian vari¬ 
eties, and many of these, if sown 
in India, will escape the risk of, 

damage by cold or frost in De- 

•/ 

cernber. About 40 of these varie¬ 
ties have been tried. T|iere is 
clear evidence that— ' 

(a) acclimatized varieties in' 

Bihar are less risky in an unfavour¬ 
able year than Jiewly-impcrted 
varieties of the same class, and 
are probably more productive in 
a normal season ; ^ 

(b) that the produce from 
acclimatized varieties is not great¬ 
er, and the lint not much better, 
than from the best indigenous 
varieties of the Broach type j 

(c) that some newly-impoi;ted 
varieties come to maturity quicker 
than others, and some are more 
pioductive and less risky to grow 
in an unfavourable season ; 

(rf) that the lint obtained this 
year ( a bad season ) .from each 
particular variety was variable in 
character, this being due to irregu¬ 
lar growth of plants. The weekly 
plants produced bolls which Sipe; 
ned prematurely and gave shrivel¬ 
led seed and defective lint. The 
damage done .by boll-worm was 
considerable as. ,1s usu^l in ration, 



crcips which have not grown vigo¬ 
rously. Bolls which did not open 
prematurely gave cotton of excep¬ 
tionally fine guality in the case of 
many varieties. 

It is possible.that superior, late- 
ripening, indigepons varieties, such 
as the "deshi” variety of Broach 
may, on account of the risks of 
•cold and frost, be as unsuitable 
for ^Bihar as the Egyptian and 
Peruvian varieties. There is some 
evidence, however, that these indi- 
genous varieties are not so serious- 
fy affected in Bihar by cold as 
exotics, and probably can, in an 
ordinary season, be grown with¬ 
out risk, and at a profit without 
irrigation. Certain varieties of this 
type Jiave grown well in 1902- 
1903 and 1903-1904 and the lint 
which has been produced is alike 
suitable for Indian mills and for 
Manchester. 

I cannot say anything very defi- 
nite»as regards deteriorating effect 
of acclimatization on newly-import 
ed exotics. I believe that tliey 
will be improved in vigour of 
growth by acclimatization and 
that deterioration may Ije ai rest¬ 
ed by cross-breeding. These are 
points,however, for my Oepanment 
to investigate an! need not at 
presAit affect issues as far as the 
VQlaf planter or the ordinary cul¬ 
tivator ic concerned. 

Experiments have proved that 
we can now deal in the field with 
tnii!^ Aw&c ^arjeties than 


dealt with in the Experimental 
plots. I have watclwd these ex¬ 
periments closely, And caif say 
that it is necessary to arrange for 
Bihar for considerable quantities 
of seed of certain exotic and in¬ 
digenous varieties. 

It has been proved that two or 
three acclimatized varieties of the 
American upland type are worthy 
of extensive trials in Bihar, and also 
that indigenous varieties of the 
Broach type are equally promising. 

I have therefore arranged for con¬ 
siderable quantities of seed and 
made special arrangements to 
collect seed true to variety, I 
believe that two of the m 
imported American varietiei 
likely to be more succea 
grown • than the other vai| 
These two ,varieties aic 
Hybrid and King’s Imported 
I have ordered 2yi tons of 
I have ordered in the aggre^ti 
2,500 lbs. of 17 other American 
upland varieties, all of which have 
already been experimentally tried. 
.1 Jiave also arranged for 500 lbs. 
of each of three Egyptian varie¬ 
ties (Abassi, Mutafifi, and Yanrto- 
vitch), and about 3 tons of seed 
of acclimat'zed American varieties, 
and of indigenous varieties of the 
Broach type. 

The seed above referred to arq; 
intended for various parts of IndKaj^* 
but chiefly for Bihar, the Panjabf: 
and Sind. It will be suflSci^ 
sow a Iqrge area, as yibs. of abisitl' 


were 
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Bflrtd per acle Is sufficient There 
is in my opinloii great scope for 
CKterfding the cultivation of supe¬ 
rior cotton in these districts. A 
good deal of -seed has last season 
been produced on Government 
farms and by planters in Bihar 
and cultivators elsewhere ; but it 
is only natural to suppose that the 
seed of such varieties as have been 
proved most successful will be 
used for extended local cultivation 
in the Provinces concerned, and 
only trifling quantities for small 
experiments will be available for 
general distribution by my De- 
|i^tment. 

yill arrange at Pusa in the 
ig season for extensive cotton 
Iments— 

in comparing varieties," 
in testing methods of culti- 
h 

in proving varieties by selec- 
and cross-breeding. 

I am also arranging for cotton 
gins (manual and power machines) 
which will deal effectively with 
Indigenous as well as exotic varie¬ 
ties. 

In my opinion neither good 
indigenous, nor good exotic varie¬ 
ties of cotton can be successfully 
grown in Bihar, unless the common 
method of sowing cptton subor¬ 
dinate to tmkai (maize) and arhar 
(tuer) is modified. It is possible 
that superior varieties can be 
grown as a mixed crop with maize ; 
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strong, tall, much-branched plliit 
in Bihar, would smother any good 
variety of cotton. If cotton and 
makai are grown together, the seed 
of each crop sljould be sown in 
seperate rows—two*rotvs of makai 
alternating with one row of cotton. 
This can be easily done by a three- 
coulter drill which is commonly 
used in any good cotton district 
in India. Last year’s Bihar ■ ex¬ 
periments indicated that the maize 
in the mixed crop had a protective 
effect in shading the young cotton 
plants. At Arrowah (Chapra) the 
maize was worth Rs. i8 per bigha, 
and coming soon to maturity 
was removed sufficiently early to 
allow the cotton plants to branch 
out afterwards. The rows of cbtton, 
when the maize was removed, were 
two feet apart ; and I recommend 
this distance as suita**.^'^ for the 
American varieties. '> f plants 
should be thinned out to 15 inches 
to 21 inches apart in rows in'the 
case of a healthy vigorous crop. 
It is important that the rows or 
mixed crop should be bullock- 
hoed, and when the maize is 
removed, the "space between the 
rows of cotton again intercultured. 
The ordinary indigenous imple¬ 
ment used in a good cotton district 
did excellent work last year. ^ 

In 1903 I arranged for experi* 
ments in Bihar in sowin*g and 
cultivation on the lines referred 
to in the last paragraph.« It Is 
necessary 'th‘'have- 



cujtivators ta do the ii^orlc ; atso 
trained bullocks and the necessary 
implements. One pair of bullocks 
dealt with about 40 acres last- vear. 
I can .provide this year from Pusa 
as a centrS. 5* psifirs of bullocks, a 
trained man in charge of each pair, 
the implements required, and a 
fieldman from my office to super¬ 
vise the work. I should lik'e to 
dea^ with 5 or 10 bighas on each 
itidigo concern within reach, provi¬ 
ded thaselected areas are grouped 
near to each other so that one pair 
of bullocks can sow expeditiously 
about 30 bighas altogether. The 
land must be of fair average 
quality and as carefully prepared 
••’.s for ijtiakaf, but should get no 
special treatment in the way of 
manuring or otherwise. The object 
of these trials is to determine 
whether cotton of superior quality 
can be grown profitably orr exten¬ 
sive areas under coiiuitions of 
cultivation which can be ordinarily 
arrar.ged for. 

I do not believe fhat the culti¬ 
vation of cotton will extend in 
Bihar unless planters can, through 
their tenants, arrange t^ gu,w the 
crop underrfi share-system or some 
other system. The diffici'hy in the 
way of actual cultivation by planters 
theftselves is chiefly on account 
of lls^es by theft which would be 
considerable or great, thereIteiog 
900 or more people to a square 
mile. ^ 

that; cer^in 


perennial vatlettes':^ ^ttoa' ; 

are known to produce very iStia 
lint can be profitably cultivated 
on extansive areas. I should ad¬ 
vise caution over, this scheme. 
The insect enemies of cotton are 
very numerous, and even in annual 
crops, where the same arear Is 
iK't occupied perhaps oftener than 
once in three years, it is extremely 
<Hffi:nlt to prevent considerable 
damage by boll-worm, and jud¬ 
ging by the damage done by this 
pest to the produce of perennial 
trees as ordinarily grown, I would 
expect very serious damave . to . 
occur in large plantations, 
tion unquestionably reduq 
of loss. Mr. Lefroy, the Ei 
legist of my Departmen: 
taken up the study of insect 
affecting cotton in India, ap 
before next season be alj 
recommend practical re 
measures which will keep 
in check. 


EXPERIMENTS IN CEYLON. 

Dr. J. C. Willis, Director of 
the Royal Botanic Department, 
Ceylon, gave a very practical illus¬ 
tration loif Monday last at th^ 
Ceylon Board of Agriculture meet¬ 
ing, of what has repeatedly oc¬ 
curred in C£ylon, and always wiill 
occur again and again, .says 
Ceylon Observer, as long*as 
industry of cotton, or any 
similar plantin|f-'prodact,'^i^|h.|||; 
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hands o/ n^ives. He “ showed 
five typical samples of cotton 
grown by natives. The specimens 
were the best kind of cotton, Sea 
Island ; and these were taken at 
random from a small lot the best 
native-grown cotton produced in 
the Island of late years. Instead 
of having a staple of 2'^ inches 
in length, not one of these sam¬ 
ples was more'than one inch, and 
most of the lot was of a staple 
less than half an inch in length. 
And this deterioration from the 
original Sea Island cotton, im- 
l^rted into Ceylon from the west 
had taken place in only 
generations—purely the re¬ 
want of seed selection. Any 
I good enough for the native 
!r. No one can convince 
t the need of selecting only 
St seed for sowing purposes ; 
centuries of paddy growing 
select his paddy seed, 
5i~|S0 that he certainly will not do 
it in cotton-growing. The only 
way to really establish cotton¬ 
growing in Ceylon on a firm basis, 
is to' induce Europeans to take 
it up.” 

EXPERIMENTS IN THE 
GOVERNMENT GARDEN 
AT SAHARANPUR. 

Last, year experiments jNtrs car- 
-rled on in«the Government Botani- 


and A^>*encan cottoh. The 
nomic Botanist to the Government 
of the United Provinces now states 
that in all cases the yield was 
very much belovv that of the in¬ 
digenous kinds, *“ but,,'reports on 
the quality of the staple as most 
encouraging.” Mr. Leake states 
that there is no intrinsic difficulty 
in growing exotic varieties of cot¬ 
ton in India. The matter was 
settled as far back as 1850. But 
economic difficulties in the way 
of inducing the Indian cultivator 
to adopt new varieties are many. 
He probably realises that the in¬ 
creased value of the crop will not 
reach him. The question of the 
abundant manure required., by the 
Egyptian and American cottons 
is another difficulty in the way. 


SUCCESSFUL CULTIVATION 
IN THE BOMBAY PRESI¬ 
DENCY AND ELSE- ,, 
WHERE IN INDIA. 

The Bombay authorities are 
apparently confident of the suc¬ 
cess of Egyptian cotton in Sind 
where so far exptriments have 
been quite promising.' About lO 
tons of seed were imported and 
distributed in 1904-05 with the 
result that the yield was fvcry 
satisfactory in quantity ana in* 
staple and very good valuations 
were received of samples of 
the fibre from Messrs. Wolsten* 


Garden at Saharanpnr in ^ew- 
pinds of ^Egyptidn 


holme and ffoilWdjoi'.Wvlifnopli 
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Ilfessrs. Ralli Bros., and Messrs. 
Volkart Brothers of Karachi. The 
Egyptian cottons, which have 
proved most successful in growth 
in Sindh, are the lAbassi and the 
Mitaffiffi, and* it is stated as re- 
m.rrkable that while the local in¬ 
digenous variety suffered severly 
from attacks of boll-worm, • the 
irapoited Egyptian varieties were 
alixfOst immune. Tlie cfficial view 
is that if the cultivation continues 
as equally successful as in the 
.past two years, the matter may 
be said ’to have left the region of 
experiment, and an outturn of not 
less than 100,000 bales may be 
expected in the .ourse of a few 
years. * 

Colton Cultivation in Madras.— 
An important move in connec¬ 
tion with the improvement of 
cotton cultivation in the Madras 
Presidency is the distribution of 
pure seed to the cultivator in 
certain selected districtii En¬ 
quiries made in connection with 
the results of the distribution 
made in the seasons of 1905-06 
show that the crop grown with 
pure seed as was soltf, yielded 
more than the ordinary seed 
and gave a higher percentage 
of lint than the ordinary cotton 
and|that the advantages of sowing 
the selected seed are now fully 
appreciated by the ryots. The 
authorities are also working direct 
with the cotton growers to abatidott 
.Ihfi ctAtwis on the 
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Vandyol Valley and^for the season 
of 1906 offered a premium pf two 
annas per acre for every acre of 
practically pure cotton grown with¬ 
in certain areas of the Kurnool 
and Cuddappah districts. Claims 
for premium were prefered in res¬ 
pect of about 13,000 acres of which 
about 2,00 acres were on investi¬ 
gation found elligible for the re¬ 
ward. The ryots who understand 
the value of the incentive offered 
to grow i)ure cotton have beetr 
strongly advised by the authorities 
to keep their pure cotton seed for 
future cultivation and to 
not to allow it to get mixe 
with impure varieties, 
meiits in crossing cottons 
being carried out by tire P 
of Biology at the Madra 
dency College (Mr. P'yson) 
view to making a scientifi 
of the subject. 

Wor'd’s Cotton Supply.—The 
Commission appointed by a num¬ 
ber of the leading cotton firms ol 
^Lancashire to visit the cotton 
growing area of America, makes 
some important recommendations 
in a report just issued. Europe 
pays the planters of South America 
about ;^200.CX)0 a day for cotton, 
and the Commissioners found thal 
tliere is, in life soutliern portion oi 
the Ignited State, enough suitahh 
land to produce all the cotton ^ 
world will require for yeaff 
■ epme. While the cost of hoaiwi 
faetturing Ui« fibre baa bees cw^ 



moiety VediicA’d during the last 
fifty years, the cost of producing 
it has'not altered, and the planters 
jre using exactly the same'imple¬ 
ments and machinery as were 
;mployed by their grand fathers, 
fust at present, a wave of un- 
5xampled prosperity is sweeping 
3ver the Southern States, the high 
price of cotton having placed the 
planters in a position of inde¬ 
pendence. In 1880 the value 
pf the American crop was 
only* ;^62,7 39,000, as compared 
with ;f78,000,000 in 1890 and 
000,000 in 1905. In addi- 
tipll^ the farmers would now be 
raise money on other crops 
Icotton fall below a remu- 
S price. I'he Commission 
these facts as constituting, 
le efforts of the Cotton 
s Association to control 
s, a problem in the solution 
- ch Gieat Britain will have 
to exercise the greatest care. 


EXPERIMENTS IN MYSORE.' 

A South Mysore correspondent 
Writes: —Under the aupices of Mr. 
Norton, Messrs. Binny & Co. are 
■ making a bold experiment with 
cotton at Hoolhully, which was 
once onp of the finest toffee estates 
in the district. Mr. Norton has 
-already pjjanted out 6o,cdo cotton 
piitnts. 


CULTIVATION IN CENTRAEL- 
PRbVINCES. 

The cultivation of cotton 
throughout India is eitending in 
every direction, t and the record 
price of lod. per po’und obtained 
for Sind-grown cotton from Egyp¬ 
tian seed will still further increase 
the popularity of this crop in all 
suitable localities. The Revenue 
Report of the Central Provinces 
is full of references to this eiten- 
sion of cultivation, the ivse in 
price of cotton for many years ■ 
having been so good. In the year 
1905 the increase of area sown in 
the above Provinces amounted to 
224, CX)0 acres, and of this 53 , 000 . 
acres occurred in districts in which 
until recently, the crop was of 
little importance. In one district 
in Wardha, an enterprising mal- 
guzar has been most successful 
with cotton from Ameiican seed 
while in the cotton tracts of the 
Nagpur. Division the proprietors 
are increasing their cultivation as 
much as they can. 


THE IN'DIAN TREE COTTON. 

P'or thousands of years the tree 
cotton (Gossj'piunt Religiosufti) has 
been an indigenous plant of Ilpdia 
and its cotton was known to. every, 
one in the country. . ‘ 

This is the only long staple 
cotton obtainable id Intpa 
ich b in no way 





be$l cotton tn the world. It is 
greatly to be regretted that no 
Indian firm has yet been started 
with sufficieti^ capital to start its 
cultivation. 

T * ' * 

It IS a most wonderful tiling 
that when we hawe amongst us an 
indigenous kind of cotton which 
is equal to the best cotton in the 
World, we have been making all sorts 
of fruitless experiments to grow here 
a foreign species. Tin’s cotton has 
again an especial value in as mucii 
as the plant will last about 5 years 
whereas other species have to be 
grown every year. 

Messrs. Shaw Wallace & Co., 
are reported to have acquired 
large tracts of land in Bengal and 
other •provinces of India for the 
cultivation of long-staple cotton. 
It is further reported that they 
would, amongst other kinds of 
cotton, give a fair trial to the 
Indiiiv Tree cotton {gossypit/in 
reti£iosum\ 


TREE COTTON IN THE BOM¬ 
BAY PRESIDENCY. 

Experiments tr demonstrate the 
suitability of Peruvian CL'l(jn for 
cultivation in large areas in the 
forces of the Karnatak Ghats in 
the ’IJombay Presidency are in 
progress. They have been initia¬ 
ted at the suggestion of a Euro- 
peain gentleman of Belgaum, who 
hM bsM!} «UiC(S«isfttl in frowit^. 


variety of tree cottdli 
years. The Government have 
made a grant towards'the, cost of 
the experiments which, however, 
have not been sucoessftil in the 
first year owing to an unfavour¬ 
able monsoon season in that part 
of the country. Good results have 
been obtained in the Bombay 
Presidency in the experiments to 
improve the existing local varie¬ 
ties of cotton by selection and 
hybridization. At Surat a consi¬ 
derable number of improved plafits 
have bfen so obtained and , it Is 
hoped before long to begih.^M; 
distribution of the seed prodiiceiT! 
on the farm there. 


WHERE TO GET EGYF 

COTTON SEEDS FRC 

Allow me to point out 
growers of cotton in Bengs 
the seed should be freshest and 
jld be procured —(i) Dharwar 

- Broach varieties from the 

•S.uperintendent of Dharwar, P, 
O. Dharwar, Deccan and ( 2 ) 
Egyptian variety, from the Divi¬ 
sional Inspector of Agriculture 
Sind, P. * 0 . .Mirpur Khas via 
Pachpadra, Sind. 

I have tried seeds supplied by 
the Department of Agriculture, 
Bengal, and also those supplied 
persons just named; aivl I 
. found that seeds from the ,1 
have germinated better, ; * 
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niglit ago I^'sowed ,2 katas with 
Egyptian cotton seed, 4 in a hole, 
in trenches which are one foot 
deep and 3 feet apart. There is 
no place now'without a seedling. 
This is the great advantage of 
getting the supply of seed first¬ 
hand from the growers. 

I have found that the blossoms 
or flowers of the cotton cannot 
stand the frosty weather such as 
overtakes them in Behar and the 
Upper Provinces. The best thing 
wiHt tree cotton in countries with 
fro*tV> weather is to prune down 
nts in November or De- 
like tea plants. With the 
of spring (February and 
trees should begin to throw 
and (a fortnight later) 
IS. This is what 1 have 
n Saran. 

eat that a revival of cotton 
ion in Bengal can be 
; about if men with even 
■moderate wealth, intelligence and 
education will devote a kata or 
two to the purpose. Ordinary 
cultivators have strong prejudice 
against trying any new crop lest 
it should bring any calamity. 

If the land be properly' drained 
like lands for cultivating potatoes 
and sugarcane, my experience i.« 
that cotton plant will stand any 
amount of rain. It may not be 
out of place to mention'that (i) 
,|he Egyptian seed is black and 
j^ean (wltht^ut any Itliir)(i),tl^e 
.a' muisli ao!^; 


with hair on ; (3) Broach has hVir 
on with the natural color of cotton ; 
(4) Peruvian seed and tree cotton 
seed are found clustered in kidney 
shape. 1 ■ . 

March 2$, 1906. ^RINATiI DUTT. 

Mr. N. C. Ghose, Superinten¬ 
dent, Model Farm, Mayurbhanj, 
State (P. O. Baripada) is in a 
position to give all particulars 
about, and supply seeds of, cotton 
so successfully grown theS'e last 
year. 


COTTON CULTIVATION IN 
BENGAL. ‘ 

* 

{By Air, Sthtath Dutiy Hathiva^ Saha7’an 
Bengal. 

Allow me to draw the attention 
of my countrymen, interested in 
the revival of cotton industries in 
general and of cotton cultivat'ion 
in particular, to a highly interes¬ 
ting article on the cultivation of 
cotton in the Bombay Presidency, 
by Mr. P". P'letcher, B. Sc., Deputy 
Director of Agriculture, Bombay 
Government, in the October num¬ 
ber of the Agricultural Journal 
of India. 

To the officious mentor of|our 
Agricultural classes the following* 
may be offered for reflectfon and 
consideration. 

! “ From the cultivator's point oT 

■'viW the va^Uc of 
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cott^n~the plant in contradistinc* 

tion to fibra depends on 

fi'i Yield per acre of seed cotton, 
(*y). Price of Seed cotton, 

(tit) Hardiness of the p'ants 
• and ^ * 

(tv) Method o( ripening;. 

" The yield per acre is of the 
very g;reatest importance, but for 
purpose of deciding; the questfon 
of thf! Superiority of one or other 
of twQ competing; varieties, is 
indissolubly bound up with the 
qjiestion of the price of the 
produce. • 

Tlie point can be settled only 
by actual experiment in the field. 
As an example we may quote the 
fi;ie-stapl«d “Bani ' of Hinganghat 
which "has been largely displaced 
by the Coatser ‘ Jari’ ‘Vardi’, and 
here it would appear that the pro¬ 
ducer and the consumer (or rather 
a particular class of consumer) 
may be anxious to proceed in 
oppifsite directions. Thus, the 
Lancashire spinner (or th flengali 
‘ Bhadro loque) would prefer that 
the finer ‘ Bani’) should be grown 
since he can not use coarser 
i’Jari’ while the cultivator may 
urge that the ‘Jari’ gives him a 
larger yield per acre, art ! that 
the price obtained from the worst¬ 
ed manufactures of Saxony (or 
cotton .spinners of India) though 
not so high per maund as that 
obtained for ‘ Bani,’ is such as 
to raal^ the value per acre of 
th?t,-o(‘Baa®* 


It will be ten titn|s easier for 
the upper classes at Bengal to 
change their habit .of clothing 
themselves and their ladies in fine 
clothes than for the .Indian culti¬ 
vators to successfully compete with 
America and Egypt in growing 
long-stapled cotton or for the In¬ 
dian cotton spinners in manufac¬ 
turing superfine dhuties. If one 
remembers the deeprooted ignor¬ 
ance and illiteracy of the agri¬ 
cultural classes, which the better 
classes have done nothing during 
a century of British rule or be¬ 
fore, to remove either by privatei,, 
chari'y or by seeking helo'^bf^ 
Government, any change in 
habit of tilling must be very i 
but in the present case it is 
their pecuniary interest tha 
habit of producing coarje ^ 
should be changed at all. ’ 
rapidity with which cultiv 
of jute, potatoes and cab 
have extended and apliances like 
the Behea Sugarcane Mill have 
been appreciated, should encourage 
even the pettiest land-lord in 
putting before his ryots experi¬ 
ments of cotton cultivation for 
their examination observation and 
(if profitable) acceptance. 

The rainfall in the cotton dis¬ 
trict? of the Bombay Presidency 
from June to September dilrlng, 
which time cotton i|^grown th^re^ 
as a kharip crop, is vel^ .near thit; 
rainfall: we have from Octob^lill 
Majf in Bengal. 
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Dlatiict 

June to 

October Time of 

or tract 

September 

to May sowing. 

Broach 1 
Surat / 

3'’99 

2 26 June. 

Oharwar 

20^9 

'^•°nsept. 

Belgaum 

12'46 

10-56) 

Satara 

I5'4t 

97>') 1 - 

Bejapur 

15-82 

8-75 (-? 

5-67 1 I 

Sola pur 

2234 

(Madras) 

9 I 

8-05/’-' 

Ahmedabad so'zg 

rio'l 

Nadiad 

36-27 

1-28 U‘ 

Kaira 

31-62 

.-.tU 

Dhanduka 

2 5'86 

2-02-' 

These 

figures 

are quoted from 


Fletcher’s article. Rainfall in 
■^ilse parts of India is insufii- 
to mature cotton as a rabi 
lut in Bengal Proper east 
! Hoogli and the Manas, the 
I in October to May is not 
han rainfall in these pro- 
from June to September, 
the suitability of growing 
as rabi crop in North ; 
■tivientral and East Bengal. This 
’•'agrees with the result of inquiry 
as to the time when cotton us,ed 
to be grown in the Dacca and 
neigitbouring Districts. 

Onr countrymen ought to read 
Mr. Fletcher’s article, the one or 
two quotations from «which can 
hardly give an idea of its value. 


INrfpRTANT PRACTICAL 
ffINt FOR THE TESTING 
OF COTTON SEED. 

Th^ ftrflowing Important t^eap-^ 

^ Agricty^Dat'ioaWMiJ 


of India Vol I, Fart 

1906):— 

“ It is well-known that in some 
cases a considerable percentage of 

cotton seed fails to germinate 

1 ‘ 

after sowing. This- failure is 
generally due to, the sucking of 
the seeds by some of the cotton 
pests of which an account was 
given in the first number of 
this Journal. The Indian cotton 
cultivators ordinarily allow for this 
contingency by sowing a larger 
quantity of seed than would he 
required if all the seeds were 
sound, but better results can be 
obtained by sowing a smaller 
quantity of sound seed. A sim¬ 
ple method of separating sound 
from unsound cotton seed has 
been found in the course of ex¬ 
periments to determine the pro¬ 
portion of seed injured by Red 
cotton Bug (Dysdercus Cingula- 
tus Fabr.). Seed from plants 
infested with these bugs is cften 
so injured that it does not germi¬ 
nate. The simplest test would 
be to throw the seed into water, 
when the bad seed might be 
expected.to float, but the amount 
of fuzz on ginned seed vafies so 
much that this test is not reliable. 
If, however, the seed is “pickled" 
with cowdung, earth and water, 
the fuzz does not affect the ex,- 
periment. The process is »to mix 
equal parts oT fine sifted cow- 
dung and earth with sjjilSeiepf 
waiter to make a oaste: tys> naate 




is slowly poured over the~^seds 
whilst a man rubs the seeds in the 
paste. The seeds are then gently se- 
perated and dried for two or ti.ree 
hours in a «hady« place. When 
dry, they are thrown into water ; 
the sound seeds sink, the unsound 
ones float on the surface and are 
rpmoved. The following figuses 
were obtained in testing seeds: 

«the fiPst column shows the num¬ 
ber foilnd bad by this test, the 
.second shows the number found 
bad by the examination of each 
seed. 


Jnllnnder •• 

88 

97 

Sialkot ... 

- 173 

190 

Umballa ... 

... 171 

176 

Kajiur 

— 537 

5 ir 


In every case I.O'O seeds were 
treated as above and a second thou¬ 
sand examined by splitting each 
seed with a knife. The general 
agreement 'of these figure.-> shows 
that,, allowing for the variations 
between the samples takeh, the 
test is a reliable one. The prore- 
dure is simple and the advantage 
of sowing only sound seed is so 
great that the extra labp^ur .'s a 
.small matter.—(H.* M-L.) 


COTTON PESTS AND THEIR 
CU^RE. EXPERT ADVICE. 

(Mr. rf. Maxwell-Leffroy M.A., 
F. Z. S. F.E.S., Entomologist to 
the Government of India.) 

. The * fhllov^ilg are the esoro- 


monly known »pflicies< of Cotton 

pest:— 

(1) Aphis (small dafk insects). 

(2) The Red cotton Bug. 

(3) The boll-worms (eater-pil¬ 
lar kind) by far the most import¬ 
ant enemies to cotton. 

(4) The stem borer. 

(5) The stem weevil. 

In cases of attacks by these 
pests, says the Government Ento¬ 
mologist expert, “ the spraying 
machine and the best insectidites 
must be at hand. 

Aphi= can be checked with the . 
sp.;iy»r without the smallest 
difficulty, and at a very small ex¬ 
penditure if taken in time, 
arseniate sprayed on the j 
as they form the first bolls 
much to check boll-worms ; s 
pink boll-worm is abundai 
lamp-trap is advisable. 

Bhinda should not be gfs^yn 
anywhere on or near the farm, nor 
should garden Libiscus, Deccan 
hemp, or any other malvaceoQs 
plants. 

* Every individual red bug and 
stem borer should be rigidly des¬ 
troyed ; cotton, as picked, should 
be fumigated, the first plant seen 
to have stem-weevil should be, 
burnt, and though no precautions 
can be taken^ a gainst this o^st. it. 
may be possible to destroy a large 
proportion,of the infested plants 
Of prune off infested branches. 
Affected bolls and bored st^ti; 
should be burnt periodically, 
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no cotton it,Iant should be allowed 
to grow fo.r a day after it has 
yielded its seed and is finished with. 
These are the principal precautions, 
which should be familiar to every 
farm overseer who has charge of 
cotton. A good deal of trouble 
and attention is required, and 
some expenditure, far more than 
is within the reach of the culti¬ 
vator, but if cotton is grown a.s an 
experimental plant, if new varie¬ 
ties are to be introduced, and 
hybrids obtained, the expenditure 
is a mere trifle compared to the 
ftther expenditure, and to the 
value involved. 

MON TIT-BITS CURK 

icion should be aroused 
:he leaves of the plants go 
twisting or folding ; on search 
insects will be found inside. In 
the first stage of the attack the 
insects may be collected together 
with the infected leaves, one • by 
one, and then burnt in a heap 
outside the field. 

Half a seer of Tirhoot tobacco 
leaves soaked in about half a 
maund of • water for 5 or 6 hours 
mixed with a quarter seer of Kero- 
(fioe oil and one chiitack of Car¬ 
bolic acid may be 'squirted over 
the plants with a syringe or a hay 
brush. Tkat will cure the pest. 

■ A vplurhe of smoke passed over 
llte f or 4 days ip »i:cession 
'wi'l^sp kHJ,.^.ms!w:ts. ' 


SPRAYING OF PLANTS A^D 
INSECT-CURE. 

The “ Journal of the Agricultural 
and Horticultural Society of In¬ 
dia” for the 'atter half of 1905 
contains an interesting contribu¬ 
tion on the spraying of plants by 
Mr. R. E. Evans, inventor of a 
powder which, he claims, protects 
plants attacked by insect pests. 
The experiment was tried by the 
Society with great success The 
plants treated were then examined 
and it was found that the fungus 
as well as the insects with which 
they had been attacked had been , 
most effectively destroyed. The 
solution, it is added, is not to 
be applied in too great a quan¬ 
tity or it is liable to burn. 


THE COTTON INDUSTRY 
AND ITS COGNATE 
BRANCHES. INSTRUCTIVE 
STATISTICS. 

Agriculture has been the lead¬ 
ing industry of this land since the 
dawn of historj'. 

Next to agriculture in import¬ 
ance, comes the weaving industry 
—cotton, silk, and wool. Among 
all' the materials of our textile 
fabrics, cotton unquestionably 
deserves the place of honour. * It is 
believed to have also been' matlu- 
factured in India before all other 
countries of the world. 

Cotton is generally t#oven in 
India into piece-goods and 




0 (j these two, the manufacture of 
piece-goods appears to be the older 
one. Cotton-weaving appears to 
have reached its perfection in the 
hands.of the*Dr.cca maiuificturers 
and those of Sohai^jaon, Dhainrye, 
Jiinglebari, Bajitpur and some 
other places close to Dacca. 

To what great an extent this 
jndiistry was once carried on fnay 
be gathered from an estimate made 
ir 1753 by an English commercial 
resident,of Dacca from which we 
learn tlfat the aggregate value of 
the cloth trade of that city in that 
particular year alone was 28,50,000 
Arcot Rupees or ;^356, 250. 

Dr. Buchanon’s researches held 


Dinajpur not given 9,i.5,ood 

Purneah „ 13,00,000 

III. Hand-Looms in* 


Bhagaipnr 

G.)rakhpur 

Maldah 

Dinajpur 


Working. 

Number 

7950 

j7279 for cotton cloth 
\3275 for tassar, 

... 

4350 

oo| families of 
^ weavers. 


IV. Value ok the Cloth 


Produced. 

Rs 

Patna ... 7,50,000 

Sihabad ... 16,00,000 

Dinajpur ... 

Maldah •• i 


under the direc'. on of the East 
India Company regarding some of 
the Districts of Upper Bengal re¬ 
veal a similar flourshing state of 
things in respect of cotton spin¬ 
ning and weaving even down to 
the early part of the las' century 
(I 8 <J 7 ) 

I. Areas Under* 
Cultivation. 

Patna District 24OO0 I^ighas. 
Bhagalpur 12000 „ 

Dinajpur „ ‘ , 240Q0 ,, 

,11. P'EMALEs Engaged in 
Skinning Charkas. 

Value 

District. Number. of thread 

spun. 

Rs. 

Patna 3.30,400 10,81,000 

Sahabat} i,S9,Soo 12,50,000 

GorakhfHir 1,75,600 not given 


Besides spinning, dyei 
embroidery afforded a verj 
tive source of livelihood to 
medan females in the 
of Maldah. Durri makir 

another very profitable occu,.__ 

What a lamentable decadence 
this industry in all its branches has 
come to at the present day will at 
once appear even to a casual obser- 
.ver. Endeavours towards a restora¬ 
tion if only partial, of this once 
great industry of India will be so 
much energy and money well spent, 

WOVEN FABRICS. 
cotton. 

Indian calicoes are divided in¬ 
to : 

(a,) Plain calicoes ^ bleached 
^ and unbleached). 

(b) Calicoes woven with coktufld 



tlir^ad {SusA^s and Keshis, striped, 
checks, and tartans), and. 

(c) Printed calicoes (on a wliite, 
or on a coloured ground). , 

The calicpes are principally 
manufactured in the Punjab and 
the Madras Presidency. 

Cotton in various shapes is still 
finely woven at the following places 
in India 

In the Punjab the IV. 
Frontier Province —Lahore ; Am¬ 
ritsar ; Peshawar; Multan; Lud¬ 
hiana ; Umballa ; Hoshiarpore ; 
JuUundar ; Kangra ; Rahuu ; 
Bajwara ; Syadwala ; Pakpattan ; 
lb : Kohat ; Hazara Hills ; 
Battalia ; Sialkot and 
in Sindh —Hala ; Tatta 
arachi ; in Rajputa 7 ia — 
and Jodhpur; in the United 
fs of Agra and Oudh — 
t Jalaun ; Chandari ; Sah- 
atwiipur and Benares ; in Oudh— 
Hardoi ; Taiida ; Nawabgange ; 
JBaiswara Kheri; Jais and Lucknow; 
in. Bengal —Santipore ; Chander- 
nagore j Pabua j Dacca ; Sarail 
Patna and Jehanabad ; in Central. 
PrODinees —‘Bagri } Bhandara ; Bar- 
hanpore j Mohari ; Nagpur ; Pauni ; 
Chanda } Hosangabad ; Khapa; 
Maunda and Umrer ; in Berar — 
Akola ; Bolapore , and Elichpore j 
in Bombay —Surat; Broach; Ravv- 
purT^hoieka ; Ahmedadad ; Kai- 
ra; Yeola.; Ahmednagar; Sholapur ; 
Gulutgud Bilhongal ; Parargad ; 
Nasik.; Dharawar j and Poona ; in 
^i»^«ft^yr,pada Coeoaada) 


Rajahmandry ; Nellore ; 'Yap|la- 
gunta} G jntur ; Rapur ; Camti ; 
Molakalnura ; Shimoga ; Chittal- 
drug ; Harihar ; Kodlipet (Coorg) ; 
Bangalore, Madura, Vizagapatam 
and Masulipatalh. 

Dacca has never enjoyed and 
does not even now enjoy any 
monopoly of muslin manufacture, 
for in Sarail (in Tipperah, BeugalJ 
a tanjib muslin was, and stijl is, 
woven, which is almost as fine as 
the muslin of Dacca, and the Nairs 
on the Malabar coast turn out 
equally fine muslins , and at Patna, 
Hyderadad, Cuddapah, and Arni 
some of the best plain muslins 
have for a long lime been made and 
sold. Muslins are gencra.llj' made 
plain (white), striped , checkered 
(ohavkhana'', figured {janidani ), 
printed (with gold and silver ), and 
embroidered (chikan, needle-work¬ 
ed). Benares, Delhi, Chandari, 
Nagpore, Gwalior, Nellore and 
Trichinopoly are a few other places 
where 'one or other kind of fine 
muslin is turned out every year in 
large quantities. 


' SILK. 

Pure and fine silk fabrics have 
not been able to develop into 
perfection in this country j but 
mixed silk and tasar and inaga 
have had a most glorious«place in 
Indian industrial history. As the 
Burmese and Assamese people .gen¬ 
erally put on silk cloths, this 
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tr^ has*always afforded employment 
to a large number of people of 
this country. Kincob, or gold and 
silver-brocaded silk, is one of the 
most sumptuous fabrics of India. 
Like the t)ac"ca*muslin, the Ben- 
ares, the Ahmedabad and the Mur- 
shidabad gold-cloths oxKincobs\\SM(^ 
been the admiration of the world 
• since the earliest days of onr'com- 
mej-cial relation with foreign coun¬ 
tries. It must be noted, however, 
that satin and velvet have never 
beeii nSade in India to any consi¬ 
derable extent. 

Silk is woven to a ceitain degree 
of fineness at the following places 
in India 

N. JV. Froutier Province and 
the liunjiP —Bhawalpur (Damasked 
silk ) ; .^mritsar ( Gulbadan and 
^Multan ; Peshawar; Nur- 
pur ; NaBha and J’atiala. 

Caahn^e —Ail throughout Ca¬ 
shmere. ■ 

^Sind/t —Talah. 

The United Prooincedof Agra 
and Oudh ,—Benares and Lucknow 
(Kincob) ; and Rai Bareli. 
Bengal~M.a\d&h : Bogra [Garad) ; 
Baharampur (Kincob) ; ,,Rdjshahye 
(Matka) and Bhagalpur ( Bafta ). 
Midnapur {tassar, & gawd,. 

Assam —All throughout Assam 
£'m and Muga, 

Central Nagpur; 

Chand«, and Narasingapura (Tasar), 
Berars»^AkQ\a \ Ellichpur and 
Garcl\^rali (Tasar), 

BfimicQf — Ahmed a bad (Kincobs) 


Surat ( Kincob and Gaji Thana 
( Pitambara : yellow ) ; Poona ; 
Nasik ; Yeola ; Baghmandji and 
Guludgud. 

J/ad/w—Bangalore ; Hassam ; 
Toomkur; Chittaldrug; Trichinopo- 
ly and Tanjore. 


Wool. 

We now come to woollen manu¬ 
factures. Goat’s, sheep’s and camel’s 
hair have been woven in India from 
very ancient times. The Cashmere 
shawl industry is of the highest an- 
fiouity and importance, and, as the 
late Mr. Caine told us, ‘one of 
most skilled crafts in tl: 

Pus ham and Pushniina ai 
eval with the shawl mar 
The woollen stuffs knowr 
and the blankets called 
are also some of the mo 
manfactures of India. 

The following varieties of shawl 
are made in India t— 

(1) Shal-kitanikar, a shawl 
woven of twisted thread, giving it a 
jjeculiar, regular, serrated texture. 

(2) Shal-Sada, a plain woollen 

shawl without embroidery, • 

(3) Shaldoridaf, a shawl having 
a dori or edging. 

(4) Do-shala, a double shawL 
Amritsar, near Lahore, ham /feS 
several centuries been th~^ 
emporium of the shawl trade #htj 
all Cashmere goods. • 

But now the Paris, Lyons and 
the Paisley shawls are undet'si^jK 



the Indian ones and the hereditary 
skill of the 'Cashmere weaver is 
going, to be a.lost art and specialty. 

Xo this day however woollen 
fabrics of fine texture are manufac¬ 
tured at the following places in 
India :— 

The Punjab & Cashmere — 

Kangra (pattu), Nurpur, Sirsa, 
Rphtak, Ludhiana, ( Rampore 
wool ), Leia (’blankets ) Simla, 
Delhi, Amritsar ( Kerman wool;, 
Lahore and Srinagger. 

The United Provinces of Agra 
and Oudh —Lucknow ( pashmina 
shawls ). 

Rajputana—M.W'NZi.x and Tod- 

—Nuddea, Purneah and 
igpur (Kamblis) 

'—Ahmedabad (blankets) 

■—Chikanayakanahalli in 
(blankets), Kudlighir 
Hasan, Kadur and Chit- 

i^ldrug. 


;ndian needle-work or, 

EMBROIDERY 

Inseparably connected with our 
iilk and woollen manufactures is 
he great art of needle-work or 
:mbroidery. Indeed, it is difficult 
;o conceive of a good shawl of 
JIjslyiaere ,»!jtbo.ut its embroidery. 
Jke iveaving, it is also an ancient 
ind traditionary industry of India, 
t is beliesved that its knowledge 
ras first introduced into this coun- 
: ttle h»pks of 


phrates. But whether embroiddjry 
is an indigenous art or not, Indian 
embroidery is one of the wonders 
of the human hand and has at¬ 
tained historical and universal 
fame. t ‘ ' 

Indian embroidery is generally 
wrought either in the loom or with 
the needle, and is done on silk, 
velvfct, wool, cotton, and leather. 
Both the goldsmith and the silver¬ 
smith lend their aid to most of 
these works. All the varieties of 
needle work found in Europe, 
feather-stitch, darn-stitch, cross-’ 
stitch, chain-stitch, drawn-stitch, 
net-work, cut-work, etc., are 
known to perfection by many In¬ 
dian embroiderers. 

The embroidery on silk, satin, 
and velvet reaches its Jik'h-water 
mark of excellence^ ’^Jsil beauti¬ 
ful works turned^ ’Viie-t Delhi, 
Amritsar, Lucknow,«Vi, shedabad, 
Dacca, Surat, and Bombay. 

The embroidered apparel ^,of 
Vizagapntam and Chicacole in 
the Madras Presidency, of Hy¬ 
derabad in Sindh, Nawanagar and 
Gondal in Kuthiawar have not 
only great commercial value but 
also represent sortie of the most 
remarkable fine arts of this country. 

Muslin is now beautifully em¬ 
broidered at Delhi, Patna and 
Dacca and leather j^t Phaka in 
Sindh and also in Guzerat. < 
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Q 0 LD AND SILVER THREAD 
AND LACE MAKING. 

In connection with embroidery 
one cannot fbrget the rising indus¬ 
try of gold»and silver wire, thread, 
and lace making of the present day. 
These are made at Delhi, Lahore. 
Lucknow, Murshidabad, Ahmeda- 
.bad, Surat; Poona, Bombay, INndi- 
gul. Bangalore, Vizagapatam and 
Chrcacole, But Russian false gold 
wire Is now over flooding tlie coun¬ 
try and promises to nip this indus- 
•try in the bud. 

.At the census of 1891, so many 
as 12,611,267 people were found to 
fallow the manufacture of textile 
fabrics as an ocrjpatioii in India. 
At the fast census, a slight diminu¬ 
tion Ts noticed, the figure being 14, 
214,158, 

THE CARPET INDUSTRY 
• OF INDIA. 

•This industry appears to be 
neitiier very old nor indigenous. 
Carpet manufacture seems to have 
been introduced into India by the 
Saracens who again learnt it from 
the Persians. Only the cpttun Sa(<t~ 
ranjis of Bengal and the Burries 
of Northern India and tli.- woollen 
carpets of Malabnr and Coconada 
appear to be of pure Hindu design 
and .of considerable antiquity.' 

Th 5 carpet industry of India 
which at one time gave occupation 
to several tens- of thousands of • 
people Is now declining every¬ 


where. But yet pile#3otton carpets 
are made extensively and receive 
very good finish at "Multan,’ Um- 
balla, Mirzapur and seveal places in 
Bengal. Woollen carpets of some 
amount of fineness are still made 
at Agra, Jubbulpur, Mirzapore, 
Hydrabad, Warrangal, Masulipat- 
am, Malabar, Coconada and several 
places in Cashmere and Sindh. 
Velvet carpets are made at Benares 
and Murshidabad and silk ones at 
Tanjore and Salem. 

GRASS MATS. 

Besides the above woven atufla. 
many kinds of grass at 
into mats. Those made a 
(Malbar Coast), at IV 
Mymetisingh Backergunj 
pore,Nuddea,and Purnea 
useful and durable stufl 
also woven into mats at oyinci in 
Assam. 


COTTON MILLS. 

New mills have lately been mul¬ 
tiplying in Ahmedabad and thi ' 
Punjab, and in other places. N6t 
so in Bengal.' And yet we have tto 
cause for having doubts of the 
cess of Cotton Mills, and 
to put our money in them. TfeS 
cotton iiydustry is in for a regtiJi^.:; 
plethora of prosperity, and any ’ 
investing money in it is safe* 
bach his money’s worth and 
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The Krishita Cotton Mills of 
Beawar have by this time become 
quite well'knovvn in this part of the 
country by the various cloths they 
have sent out wltlun tlie last few 
months. The Directors have just 
recommended a dividend of 19 per 
cent, for 190^ and taken over 
Rg, 1,10,000 to depreciation. Better 
than merely encouraging, we should 
think. We invite the attention of 
your monied classes to the success^ 
ful operation of the Krishna Mill 
Company, which should encour¬ 
age them to start Mills of their 
own. 

;ar,” stys the “ Indian 
unal,” that the whole of 
tapled cotton produced 
J estates has been pur- 
i syndicate of Ahmeda- 
rners. We further hear 
ements are being made 
Wfxdrive the Ahmedabad cotton 
j^ifls by electric current, a well- 
known Bombay firm being interes¬ 
ted in the enterprise. As this cur¬ 
rent will be produced with coal fuel, 
in competition with the present 
'coal heated boilers and engines, 
it is a proof of the hold that electric 
driving has got upon our very 
^^w^^ng friends and rivals at 


COTTON-GINNINp 

factories. ‘ 

In Gantur, apd its neigh^ur- 
' Prfest^ftey'*- 


which are great centres of tpe 
cotton industry, 10 or 12 ginning 
factories are reported to be at work 
in extracting seed from,cotton. 

Some of the factories are in 
Setanapalli, M'mgal,giri,# Bezivada ' 
and Nandigram. 

Some might be started with 
advantage in the neighbourhood of 
cotton-growing tracts in Bengal 
and the business of oil extraction 
from the seed might also be taken 
up along with it. (vide, part III 
under head ‘oil from cotton seed.’) 


BENGAL AND HER COTTON 

PRODUCING CAPACITY. 

There is a vast area jdist now 
lying waste all over Bengal, Wiiich 
can be made to produce cotton, to 
great profit of the community at 
large. At present, Hill Chittagong, 
Hill Tippera, parts of Garo hills and 
adjoining tracts are the only impor¬ 
tant parts that grow cotton, Bu*!: a 
time there was when even the level 
plains of Bengal, used to produce 
cotton of a superior kind. In the Sib- 
pur Experimentrl Farm sometime 
back, Egyptian cotton plants were 
seen thriving vigorously 'on a low 
alluvial plot of land. By investiga¬ 
tions and researches held in our 
country or in Egypt and America, 
some cotton seed variety or cross 
seed might be discovered that 
would suit the plain .or alluvial 
4 racts of Bengal That would lead 
tp increased cottpn area jn Bahlfal, 





The fthowal jungles and Mad- 
hufJur jungly tracts of Dacca and 
Mymensingh grow some cotton 
though jute is a more favourite 
and coyeted production. But still 
there are targ'e <racts available 
which can be made cotton-bearing 
without interfering with the ready 
timber forest therein. There is an 
extensive forest tract in Assarft in 
continuation of the Madhupur 
jungle of Mymensingh, which will 
grow fine cotton, but of which bare¬ 
ly a tentli or one sixteenth is under 
cotton or ^ny sort of cultivation. 

If we cast our eyes upon Nor¬ 
thern Bengal, viz., the districts of 
Rangpur, Dinajpur, Bogra or the 
districts jf Maldaii and Purnea we 
shall find vast tracts of uncultiva¬ 
ted high lands, which in climatic 
conditions and soil peculiarities 
resemble the cotton-bearing tracts 
of Mymensingh and Assam. Some 
parts of the Midnapur uistrict and 
the^reater part of Orissa and the 
Tributary States are more or less 
likely to grow cotton. The )-if Id of 
cotton can be ten oi twenty times 
increased by a systematic plan of 
work and by granting^ some spe¬ 
cially advaatageous terms to culti¬ 
vators or future farms, d t present 
no such stimulat'on is offered to 
cotton cultivation. A tenant or a 
company deserves special concessi¬ 
ons in oonsideration of the capital 
and energy to be put in turning 
waste |ands into arable fields or ^ 
gardeps. Our belief is that Hill * 


Tippera. if properly developed, can 
be turned into a wealthy and popu¬ 
lous cotton bearing state and its 
present .yield increased twenigr 
times or more ( for terms of lease 
of land in Hill Tippera vide Part I. . 
before.) 

Our present yield of cotton does 
not represent even ten per cent 
of Bengal’s possibility of cotton 
produce and the area can be in¬ 
creased many times its present lim¬ 
it, if systematic investigations are 
held and necessary measures for the 
purpose are taken in all parts of 
Bengal, Behar, Orissa and Assam. 

BOOi; ON COTTON CUl 

Tho.se interested in the 
and prospects of cotton i 
will probably derive a goi 
useful hints from a work 
with the same industry as 
ed in North Carolina. The author 
Mr. Holland Thomson, in 
the Cotton Field to.the Cotton Mill, 
gives a careful study of the indus- 
• irial transition which has been 
brought about by the great expan¬ 
sion of the cotton industry- during, 
the last twenty years. The results 
of the consequent change on tW* 
life of the people are also fully dis-.- 
cussed in their different 
the writer, wTio has been studying 
the problem for ten years. In otheib 
words, the work make% as strong; 
an appeal to- the sociologist 
the agriculturist, and in - both 
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pects is full of sugeiestions for 
the student of modern India. 

All about Looms ; Spinning 
and Weaving. 

Hand-loom vkrsus Powek-loom. 

Some stubborn facts and figures 
and highly instructive 
comments. 

Whether hand-looms could 
survive the competition of power- 
looms ? 

The average hand-woven fab'’ic 
gives nearly twice as much wear as 
the average mill-cloth by reason of 
the latter possessing less strength 
lability than the former 
p the following causes :— 
The use of antiseptics in 
e used for conditioning 
cotton mills where the 
nd woven cloth must be 
^f^Rfected from deterioration during 
tJlong storage. ‘ Their use be¬ 
comes necessary, particulary in 
damp climates and in countries 
which import cotton and explort 
doth, where a large stock of goods 
must be kept on hand. On the 
other hand, no antiseptics are used 
by hand weavers in their size, there 
being no ntfed for it. 

{b) ‘Sectional sizing’ as adopted 
jnjnills does not strengthen the 
hjuch as ‘siiigle sizing’ as 

COTTCJong hand weavers. 
FAC? power-loont, owing 

In Gnntor abt . 

'SO'firpi, »s 


in the hand-loom where the weft 
threads and selvage ends are put 
in more carefully.’ 

We may remark that the use of 
antiseptics and germicides in Cotton 
Mills is well-known and dealt with 
in several English books on this sub¬ 
ject, notably in Walmsle5's 'Cotton 
Spinning and Weaving.’ ‘Sectional 
sizing’ also being done in sec¬ 
tions of yarn cannot be so perfect 
a process as ‘single sizing’ in 
which individual threads ar.e treat¬ 
ed separately. 

Comparative consumption of 
foreign & home products. 

Out of an approximate total 
of 442crores of yards of cloth 
consumed by the Indian people, 
imported cloth ( chiefly from 
Lancashire) and Indian mill cloth 
together amounted to 278 crores 
of yards during last year ; whereas 
the cloth of the Indian Tvand-loom 
alone amounts to 164J crores of 
yards approximately. These are 
figures worked out by Mr. R. B. 
Patel of Baroda on a very accurate 
basis. 

Mr. Havell's opinion. 

The following are sofne of 
Mr. E. B. Havell’s remarks on this 
subject reproduced from his 
pamphlet on the ‘Hand-Loom 
Weaving in India’ published with^a 
view to promote the object.'" of the 
Association for the Advancement 
of Scientific and Industrial Educa? 
tion of} ndians, 



^‘^‘Though the hand-looms used 
in India to-day are the same as 
liave been used for hundreds of 
generations, ^ and hardly any 
attemj)t has ever been made to 
■ improve theii^ yet the Indian 
hand-loom induatry has by no¬ 
means been entirely cruslied by 
all the marvellous skill which has 
'been brought to bear upon "the 
construction of the European 
povve[-loom. No doubt it is in a 
very depressed condition, but it 
is still, next to agriculture, the 
most important of Indian indus¬ 
tries. Two-thirds of the skilled 
artisan population of India are, 
at the present day, hand loom 
weavers,^nd tlie value of the 
annual outturn of hand-woven 
fabrics is a matter of crores of 
rupees. We know that the very 
keen competition between Euro¬ 
pean manufactures has, reduced 
their proHts to a comparatively 
smill margin. If, then, the 
mechanical efificicncy of the Indian 
hand-loom could be improved, saj- 
by IS per cent, which would be 
equivalent to a 15 per cent duty 
on the imports of foreign piece- 
goods, it is.reasonable to suppose 
that the Indian weavfi might 
retrieve his position to a very 
large extent. Now it is not only 
probable but an indisputable fact 
that the ordinary Indian hand- 
loom can be easily made more 
effectiv^, not merely by 15 per 
'cent, Jjut by nearly icxa per cent. 


There -are many kinds ot hami* •' 
looms in use in India, from a 
primitive arrangement of a. few 
sticks to the elaborate and inge¬ 
nious apparatus use^ for Benares 
kincobs and textiles of a similar 
class. Hand-loom factories are profit¬ 
able in Europe; they should be much 
more so in India, whete conditions 
are so much more favourable. It 
is commonly believed in India that 
the hand-loom industry in Europe 
has been entirely supplanted by the 
power loam. This is veiy far from 
being the case. In France, Switzer* 
land and Italy there is still a 
great deal oi silk weaving done 
by hand. In Scandinavia 
.find the hand-loom in every 
and the peasant women 
only weave their own lini 
spin the thread they reqi 
sewing. In England, tht 
centre of the power-loom ii 

there has been lately a reir._,.._ 

revival of hand-loom weaving. 
Hand-loom factories are being 
established in many places, where 
.formerly everything was done by 
the power-loom. 

If the hand-loom can compete 
with the power-loom in England, 
where thtf cost cf skilled labour 
is many times greater than it is 
in India, where the supply of 
trained weaVers is very 
and where the most perfect vKeH'; 
ving ma^inery, worked^ by, steam 
and electricity, is in use, 
much greater prospect mua* J&si 
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be for il in India, where you have 
an unlimited supply of the most 
skillful hereditary weavers, content 
with earnings of three annas to 
eight annas a cfay I 

I do not wish you to ima¬ 
gine that hand-weaving can hold 
its own against the power-loom 
to an unlimited extent. Both 
liand-labour and machinery have 
their limitations. But there are 
splendid possibilities open for the 
hand-loom industry in India, and 
it is a preventible loss to India 
that the skilled weavers should 
day by day leave their looms and 
add to the already overgrown agri- 
‘■“**•"“1 population. 

to. proper looms and proper 
pon the Indian weaver could 
y recover a good deal of the 
ternal trade, but take a 
i position in the world in 
~ ..oven fabrics. 

Mr. Havells suggestions as to 
how to popularise improved hand- 
loom, 

"you will be glad to hear that 
the Bengal Government, at my 
suggestion, are taking steps to 
make the use of the fly-shuttle 
known througliout the province. 
At present it is in partial use in 
■S-diatric ts out of the 48. No doubt 
long an 3 patient efforts will have 
tp be made to persuade ^he mass 
of the weawing population Id over- 
stipie their dislike to innovaljo.ns, 
tilt Vbeiiefit* to be, 


derived from them may be obvious. 

I would strongly recommend that 
the Indian Industrial Association 
should make this a.prominent part 
of their programrpe. Xpur Associ¬ 
ation could easily form local Com¬ 
mittees to assist and supplement 
Goveriment efforts. If you succeed, 
as I am sure you would succeed, in 
bringing the fly-shnttle into gener¬ 
al use among the weavers of Ben¬ 
gal, you would do a great service 
to your country. The mechanical 
improvement of hand-looms is, in. 
my opinion, one of the most im¬ 
portant industrial problems to be 
dealt with in India, and perhaps 
one of those which present the 
least difficulties. I only iiOpe that 
other Governments will follotv the' 
lead of Bengal in this matter, and 
tliat District Boards and Munici¬ 
palities all over the country will 
assist in reviving the great Indian 
hand-loom industry. It is my 
firm belief that there is hardly a 
more safe and lucrative field open 
for Native and European capita¬ 
lists in India than there is in the 
development of hand-loom. I 
must say that if .District Boards 
and Municipalities would take up 
questions of this kind, and employ 
trained workmen to ^0 round to the 
various industrial centres and give 
practical demonstrations of impro- • • 
ved processes and apparatlis, they 
might do much more than Schools 
• of Art and Technical Institutes evet ^ 
will he ahlo to laoctxmplish In 




ing technical knowledge among 
the artisans of the country, I 
would commend this suggestion 
to the Committee of the Indian 
Industrial Association. 

Babu Parvati Shankar Chau- 
dhury, Secietaiy of tlie Associa¬ 
tion, said he wished to bear his 
humble testimony to the fact ^that 
during journeys he had made 
Ihreugh the Pabna and Farid pur 
districts he had come across wea¬ 
vers J/ho were using the new 
.hand looms whicli had been partly 
introd'.icfid into these districts. 
Tliese people assured him that 
before they were ha’dly able to 
earn three or four rupees per men¬ 
sem, whereas now they were earn¬ 
ing tasily four or five rupees by 
the use of the new hand-loom. 


textile' trade of India ? tills may 
appear a puzzle to most of us, 
but I believe the reason is not far 
to seelf. The disadvantages' that 
the hand-weaver Suffers from in 
his competition with Indian and 
English Mills are, after all, insig¬ 
nificant compared to two great 
advantages that he has over any 
power-mill, as stated below. To 
no other reason within the range 
of economic possibility could this 
result be attributed. 

(i) The greatet durability of 
the hand fabric. A good portion 
of the Indian people have found 
this from experience ani!';V»aw;*iiiS 
price for this cloth owii 
greater value it gives fc 
while others have either 
it to this test or are unab 


At Koostea he saw some thou¬ 
sands of fly-shuttles at work, the 
weavers using which were able to 
earn from nine to ten rupees, where¬ 
as* formerly they were only able 
to earn five rupees. He was sure 
these new appliances would be 
appreciated by the general public 
of India, and would confer great 
benefits on therrt.” r, 

Mr. Henry H. Ghose (joint 
author with Mr. Dii.abciahu Mu- 
kerjee of a good work on spinning 


the cloth or have acquire 
ted taste for showy stuff, 
about this fact sometimt 
have since found that Blichai^ 
Marsden, perhaps the greatest 
living authority on weaving, has 
practically admitted it. This, you 
will realise, is the greatest truth in 
connection with hand-weaving and 
unless you recognise it, you 
not understand the large consam{:^ 
tion of the fabric nor the Vitaiity 
of the industry. 


and weaving) on the same: — 

'■*10 the face, then, of present- 
day Competition and with his 
backward system of manufacture, 
how comes the_ hand-weaver to, 
^ain such . a large share of the 


(2) Certain economies 
Indian hand weaver ejects that tHne 
millowH^r does not. The 
weaver‘being his own*mastw 
able to supervise any 
o|>eration^^ that 
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eJtpects ‘ no profit but merely a 
return for his labour of weaving. 
And often not being aware of the 
wages obtainable at the faetorie-', 
he is satisfied wkh less than what 
he would get as a mill operative. 
Thus his charge for labour is low. 
Then he begins on a capital which 
is only about a tenth part of the 
outlay for and incident on a mill- 
loom. He pays no charges for 
management and supervision, being 
his own manager, foreman, tack¬ 
ier, store-keeper etc. He has be¬ 
sides no rates amd taxes to pay. 
It follows, therefore, that though 
ir-cost of production is 
:ater, he makes up for it 
by a saving of expendi- 
ither directions. I have 
that it is tliis fact which 
terton unconsciously pro¬ 
be showed in his Report 
r equal conditions in the 
ihe Wesleyan Industrial 
':f i8^feeol of Karmil and the Chingle 
put R eformatory could not com¬ 
pete with the .veavers of the loca- ' 
Irty. I therefore contend that, 
even if the labour of the weaver 
‘toperative in India were as efficient 
as it is in England, this improve¬ 
ment alone wOuld not enable the 
milts to crush the hand-loom in 
■HiilgB^^guntry, as Mr. Johnson 
thinks. ’ 

: During the recent revival, a 
go6d nurobei» of weavers have gone 
Jbaek to tbeir occupation and the 
<i|ttfacte419<tny 
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cruits 

iencing the old inconvenience in 
the preparation of warp. I con¬ 
sider it very necessary, therefore, 
that warp-preparing factories be 
established at di/fergnt centres in 
the country ; also tl>at the Sayajee 
Cottage Loom which lias so far 
proved a success be given a fair 
trial by experienced weavers. Here 
also I wish to state that meivof 
means and intelligence must enter 
the industry if we wisli to thorougli- 
ly regenerate it, and it is notliiiig 
but proper that an industry which 
proves three times as great as the 
power-ioom industry of India 
should gain such adherents. There 
is no doubt that small capitalists 
wlio would participate in it in< the 
three following ways would find a 
better profit than in the general run 
of investments at the present day. 

(1) The preparation and sale of 
warp at different weaving centres. 

(2) The impott of yarn direct 
from Bombay in these localities. 
iyide later, " Home-yarns for hand- 
looms.”) 

(3) The manufacturing of looms 
and weaverjs implements. 1 know 
a few loom-makers in Calcutta who 
are earning a handsQtne profit by 
constructing merely the Indian Fly- 
Shuttle Loom. Tl'ey are keeping 
nearly Ra. 20 clear on each machine. 

Experiments on different* met¬ 
hods of sizing and on the combi¬ 
nation of motions in a loots are 
alfo very necessary, 1 am at 
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present engaged iii such experi¬ 
ments with Dinobundo Mukerjee 
as it is quite evident that a stronger 
warp and a faster loom wouid im¬ 
prove, our positijn considerably. 

We woftld * alKio advocate tlie 
institution of dome.stic weaving 
which we consider the proper thing 
for tin’s country where slender con- 
•fidence is bestowed on joint-. 5 tock 
enterprise. 

A Siubhorn Fact in Point. 

Thfit the hand ioom can more 
-than hold its own against the 
power lo@m receives practical illus¬ 
tration in the following fact noticed 
by the Indian’ Ecoinmaist some 
time ago— 

‘‘In tSgb the manager of a mih 
in th? Central I’ rovinces wrote to 
the local Chamber of Commerce 
that withiii the previous five years 
3 mills in Cawnpnr had to disconti¬ 
nue the weaving of cloth and stop 
their looms because of their inabi¬ 
lity to compete with hand woven 
clotlis. Here we have an apt illus- 
'tration of the power of hand woven 
cloth to compete with that woven 
by machinery,” 


HAND-WEAVING IN INDIA. 

IMPORTANT OFFICIAL REPORT, 

MR. CHURCHILL’S LOOM. 

Mr, A. Chatterton, officer 
in charge. Weaving Department, 
School^ of Arts, Madras, recently 
seat ig, to Governmcnl the following ’ 


note op weaving, in which Jie *tat» 
ed the results of etfquiries whilst 
in Bombay and Bengali during his 
recent tour. The influence of cli- 
m.ite upon weaving has not beeiT 
alluded to before in discussions of 
the Indian hand-weaving question j 
but it is, Mr. Chatterton thinks, 
a matter of very great importance 
especially in regard to the selection 
of localities for conducting prac¬ 
tical researches with a view to the 

betterment of the industry :_ 

In May, 1901, an experimental 
Weaving Department was started 
.'.t the School of Arts, Madras, 
wi^h the object of improving the.* 
methods of band-weaving^|a .thft, 
South of India. It was 
that in the Basel Mission 
Establishments on the We 
the European hand-Iocn ' 
ployed with considerable 
for a great variety of fal 
of which, however, were < 
pean style and mainly for I 
use. There seemed to be "IIS' 
reason why such looms or simple 
modifications of them should not 
te employed, for weaving native 
cloths, and it was decided that 
the first experiment should be to 
set up a ‘number of these loam* 
and start manufacturing in thepa 
some material generally mad e jn, 
native hand»looms. As tHP' resHf 
of a good many enquiries, Ma<|«5f: 
handkerihiefs, which ^ are 
manufactures of the i^resiijeiit^^ 
were selected. There 



cally uo'**’^ited market for. th*™ 
at prices which, it was hoped, 
would, pay. Similar work was aJ- 
»o started in the weaving.classes 
at the Chinglfput Reformatory 
and in the Wesleyan Mission In¬ 
dustrial School at Karnul. But at 
the end of about a year both these 
institutions found that the work 
was not profitable and gave it up 
thereby admittimg that even with 
the flyshuttle loom and methods 
of warping superior to those em¬ 
ployed by native weavers they 
were unable to compete with them. 
The manufacture of these hand¬ 
kerchiefs has, however, continued 
URi " esent day in the Mad- 
j, Arts ; and although 
ever been carried on, at a 
t it has been considered 
loss is not greater than 
legitimately incurred in 
nts of this kind. 

■ months after the Weav- 
artmenf was opened in 
^Rfdras, Mr. E. B. Havell, the 
Soperintendent of the Calcutta 
School of Arts, drew attention to 
the weavers of Seram pore on the 
Hooghly, where he had found 
them working with an old pattern 
European hand-loom fitted with 
hfly-shuttle. The weavers, he said, 
were_^ll off and able to turn out 
in tneirtly-atiuttle loorhs twice as 
much work as did their neighbours 
with the i^ommon’ country loom. 
These statements were subsequent¬ 
ly cjtfefuJIyi veri^ed .fe me by 


Mr. Radice who, at that tintc, was 
Collector of the Nadia District ih 
Lower Bengal. From that time 
onwards Mr. Havell has been a 
persistent advocate "of tlie fly- 
shuttle loom and i'n virions ways 
lie has succeeded m bringing it 
prominently to the notice of the 
educated classes in Bengal and 
has induced the district Boards 
and some of the Bengal land¬ 
holders to take active steps to 
spread tiie use of the type of loom 
employed at Serampore in' otlier 
districts. 

2 . The result of the experiments 
in Madras was not altogether 
satisfactory. It has been found 
tliat although it was easy enough 
to get the native weaver to work 
with the flyshuttle, the resulting 
increase in outturn was not any¬ 
thing like so great as our own 
anticipations and tlie reports from 
■Bengal had led us to expect. It 
was found that though the rjite 
of weaving could be more than 
doubled by the use of the fly shuttle, 
yet at the same time the threads 
of the warp were broken so fre¬ 
quently that the final result did 
not show an advantage; sufficient 
to induce the average native weaver 
to take to the fly-shuttle loom. It 
was evident that if it was to come 
into extensive use, it would be ne¬ 
cessary to ip^fcrially improve the 
warps ; and a great deal of atten¬ 
tion has since been paid to them, 
both in respect,to sijting and to the 
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mechanical arrangement of the 
threads. Improvement in both 
these directions is possible ; and 
in consultation with the English 
makers of ^arpin^; and weaving 
machinery a set of preparatory 
machinery was ' designed which, 
it was thought, would place the 
preparation of the warps upon Jlie 
most favourable footing possible. 
It is*nearly three years since the 
indent for this machinery was sub¬ 
mitted Jo Government, but for 
uarious reasons the purchase has 
been post|Soned, and it was only 
quite recently that Government 
sanctioned its transmission to the 
Secretary of Stale. As a natural 
consequertce of this the weaving 
experifhents in Madras for the 
last three years have not made 
much progress, but they have made 
the fly-shuttle loom very much 
better known than was formerly 
the case and have induced a cer¬ 
tain •number of people to take it 
up. From the records of the 
School of Arts, during the period 
under consideration, I iind that 
44 loom.s have been manufactured 
and sold to outside people and 
that as mo 5 t of these have been 
used as patterns, it Is piobable 
that the number of fly-shuttle 
looms has materially increased in 
the South of India, 

3. Int)ther parts of India some 
attention has been paid to hand¬ 
weaving 4 but only in Ahmednagar 
andtPeiiga! have results of a satis¬ 


factory * nature been oJ)tainet 3 . At 
Amritsar Mr. Shafi imported 
Japanese handlooms and started 
a small' weaving factory, 'but 
apparently it has not met with 
much success as in the latest 
communication I have received 
from the Manager, he says “the 
greatest difficulty with us is the 
difficulty of sizing and unless we 
overcome it we cannot hope to 
make our loom of any good to the 


country.” 

At Ahmednagar in connection 
with the American Mission High 
School there has been established 
the Sir D. M. Petit’s School of 
Industrial Arts, the manag 
of which has obtained 
America an expert mechai 
Mr. D. C. Churchill, wl 
the last two years has d 
himself solely to the improv 
of the hand-loom industrj 
has attacked the problem 
more tnorough manner thatf^&|i’ 
one else and has obtained some 
very striking results which,|I am 
ihrjined to think, will, if properly 
followed up, place the hand-loom 
industry of India on qnite another 
footing. He has designed a new 
hand-loom of a very simple 
construction, which, on a fairly 
large scale, h| has demonsy^^UiiA 
to be capable of dealing with a very 
inferior cla^s of yarn and of beJn^ 
worked at a rate which I have 
ver seen approache 3 with* 
other type of hand-loomr 
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drawings it v'ould be quite iojprac- 
ticabie to give any intelligible 
description of the details of this 
loofti ; and it must suffice to say 
that by swinging the slay the 
picking stick is set in motion 
through a series of levers and in 
such a manner that a very high 
speed of picking can be obtained. 
The slay c.an be easily worked 
with one hand and the shedding 
motion is controlled by levers. An 
important feature in Mr. Cluu- 
chyi’s loom is that from the 
■^^sirping beam the warp passes 
over a roller mounted on spring 
bearings, whereby lire action of 
ig up tf e weft has less teu- 
: to injure a fragile warp, 
loom is also provided with 
itomatic take-up motion of 
fenious character vvhicli can 
dily adjusted for either close 
len weaving. At the time 
fof my visit to Ahmednagar a num¬ 
ber of these looms were at work 
on dungari made from cotton of 
lo‘s counts both in warp and w'eft. 
The clotli was 36 inches wide and 
with an average of 38 picks to the 
inch the outturn was 30 yards in 
a day of hours. The following 
figures were given to me by Mr, 
Churchill as illustrating what could 
^£ 4 §.ne with these looms. Sold 
wholesale* each piece of this dun¬ 
gari, 12 yards in length, fetched 
Rs. 2-C>-6f and the cost of manu¬ 
facture was Us. t“i2-3; a piece, 
fojtowihg .’W' 


Rs. A. P. 

Cost of yarn ••• I 6 O 
Weaving O 3 6 

Warping ••• o 2 O 

Sizing ... O O 9 

Tlie.se figures show that a gross 

piofiit of As, 10-7 per loom per 
day is made and that too after 
paying the weaver As. 8 per day. 
For the preparation of warps 
Mr. Churchill lias designed what 
is really a wooden slasher sizing 
machine in which the steam drum 
for drying the sized cotton is dis¬ 
pensed with and in its place the 
warp is extended over rollers to 
a sufficient leiigtli to give time 
for it to dry. This undoubtedly 
works very well in a dry atmos¬ 
phere, but it is doubtiul if it would 
be successful in more humid dis¬ 
tricts. For winding yarns and 
reeling bobbins, Mr. Churcliill has 
also censtructed macliines built 
mainly of wood and capable be¬ 
ing turned out without difficulty 
in a carpenter shop or an in¬ 
dustrial school workshop. In the 
preparatory processes of weaving 
Mr. Cliurchill has followed practic¬ 
ally tile same lines as wfe have 
done in Madras ; save that he has 
constructed the machines himself, 
whereas we have ordered them 
from England and he has adop^d 
the slasher sizing process instead 
of hand sizing which we have con¬ 
sidered more suitable. ^ 

4. J am of opinion ^ Slii 





Churchill has done extremely valu¬ 
able work ill connection with the 
hand-loom industry, and I tliink 
tint it is extremely desirable that 

he should receive such peci iiiary 

• • 

assistance from, tne Government 
of this country as will enable him 
to complete-the work he has so 
successfully initiated. So far his 
looms have only been worked 
on (joarse counts ; but whilst in 
Ahmeilnagar 1 placed with him an 
order for a loom to be constructed 
for wording with very much finer 
counts, ajd as soon ns it is receiv¬ 
ed here, I propo.se to employ it 
on the manufacture of women’s 
cloths using 6o into 6o’s for warp 
;,nd weft(iand if it then proves to 
be su«cessful, I shall try it on the 
finest woik we arc now doing, 
namely, angavasti.ims with 150's 
in the warj) and [2o’s in the weft. 
Assuming that Mr, Churchill’s 
loom proves ultimately to be what 
I anticipate he will be able to 
make it, it will, I think, greatly 
improve the prospec's of liand 
weavers and should enable hand- 
loom factories to compete directly 
with those employing., power- 
looms. In ‘a hand loom factory, 
organised on a siiflfi-cient'y exten¬ 
sive scale, the questions of warping 
and sizing will present no more 
difficulties than they have done in 


ent niirtfber of looms employed fe> 
keep a complete warping and 
sizing plant in full swing and “thus 
reduce blie cost of the preparatory 
processes. « 

5. Government as.-jistance should 
h.irdly be‘ necessary where finan¬ 
cial prospects are good, but there 
aie few people who know anything 
at all of weaving and fewer still 
who under.stand the problems of 
the I'.and weaver. To make 
capital fl nv readily in the direc¬ 
tion of the hand weaver it is'- 
necessary to demonstrate on a 
f; iilv large scale that the work can 
he carried on in a profitable a 
manner. At the outset th^ 
difficulty to be overcome 
organisation of a hand vl 
factory and the training ofj 
ciently large number of * 
weavers, so that they raa| 
avail themselves of the possl 
of the new hand-loom, • Ahlvtftis 
w nk requiiies considerable mitial 
outlay and as there is no 'pos¬ 
sibility of making a corner in 
h^nd-weaving, which might indticp 
capitalists to invest considerable 
sums of money on the chance of 
ultimately getting a big return otif 
tlieir investitlent.s, it is not likely ' 
to be forthceming and hence the ' 
necessity of Government inter vott.h 2 
tion and assistance. 


power loom factories. It is there¬ 
fore desirable that Mr. Churchill’s 
system pf weaving should be tried 
'hw*e scale and » wfifich 


6. In the voluminous discuSsjt^ 
which liave taken place 
.the improvement of ha«id*n)«ili^ 
: -cuHooS' 
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tacitly been assumed by e«ery one, 
that the influence of the climate of 
the'locality in which weaving is 
carried on has always been con¬ 
sidered of no importance, or rather 
the question of the influence of 
climate has never been raised. 
The success of the fly-shuttle 
looms in Bengal and the indififer- 
ence with which it is regarded in 
Madras has for a long time, 
puzzled me ; bee luse from all the 
enquiries which 1 have been able 
C^ix^tke I could obtain no evidence 
of any superiority on the part of 
the Bengal weavers either in their 
mode of wot king or equipment. 
•wk:- I iiave been able to verify 
during my recent visit to 
When at Serampore and 
a, 1 saw the Bengal weavers 
■ with appliances distinctly 
to those in use in Madras, 
led belonging to Puma 
i^naiiuia Dey, the head weaver of 
$erampore, 1 found a number of 
looms at work. The weavers were 
paid monthly wages of from Rs. lO 
to 'Rs. 12, and besides weaving' 
tliey also prepare their, own warps. 
The cloths on the looms were of 
70’s Count both in warp and weft 
aod with about 54 |ticks to the 
inch the outturn was 7J yards per 
8 hours. Warping with 
a macii^e df a primitive type was 
ill use and the .work turned out 
sfeipn it was obviously'...satisfactcry 
tlie • weavers did not lipend any 


mending broken threads in the 
warp. The process of sizing em¬ 
ployed is exactly the same as that 
used in the School of Arts and the 
difference between wliat may be 
termed succes^ in Bengal and . 
failure in Madras is due neither to 
the degree of skill attained by the 
weavers nor to the prefection or 
otherwise of tlieir appaiatus. It 
is, I am convinced, entirely a 
matter of climate. In this I am 
borne out by numerous .facts of 
which the following may be cited 
as evidence :— 

(1) The average humidity of 
Lower Bengal is considerably 
greater than that of Madras, and 
there is no tendency in tlje former 
place for the warps to get dry and 
brittle except perhaps in the hof 
dry months before the rains begin 
when it is customary for the 
weavers to take their annual holi¬ 
days, being the time of the year 
when they can least efficiently 
work. . 

(2) The West Coast of the 
Madras Presidency possesses a 
climate which, as regards hum¬ 
idity, is comparable with Bengal. 
TJiere the hand-loom»factory of 
the Basel Mission has met with a 
degree of success which has not 
been attained anywhere else, and 
at the bottom of that success lies, 
the fact that the work has been 
carried on in a suitable climate, 

(3) From the records pf the 


ion :.of' tbetE Time iin work done by weavers in thel»cho(^ 
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of Arts, Madras I find that in 
April. May and June, when the 
average humidity was 64 per cent, 
the outturn^of work was 2J yards 
per 'loom per day ; whilst in 
October, December and January, 
when the average humidity was 
75 per cent, the outturn of woik 
with the same men was 3J yards 
per day. 

Q[) It is a well-known fact that 
native hand-looms are generally 
fixed «n damp excavations in the 
ground, so that the weaver may 
work iij a moist atmosphere. 
Further the weavers though they 
work extremely long hours gener¬ 
ally rest in the middle of the clay 
and WQrk by lamp-light far into 
the iiight. It is hardly likely that 
they would do this unless the 
colder hours of the night weie 
more favourable for carrying on 
their work than the dry time in 
the middle part of the dayc 

This is sufficient evidence to 
show that weaving can be best 
carried on in a damp climate and 
that climate has had considerable 
infiuence over the success which 
the fly-shuttle loom has inet with 
in differeat parts of India. In 
England the cotton t'^ade 1- mainly 
concentrated in Lancashire which 


carried on in extremely ‘dry and 
extremely moist regions ; but there 
is no question whaftever thht the 
finest and best work has always 
been the product of damp districts. 
It must be remembered that the 
native hand-loom imposes much 
less strain on the warp than does 
any form of fly-shuttle loom. 
Better warps are therefore required 
in fly-shuttle weaving to obtain 
the maximum advantage from this 
system. It is only just now that 
we are begining to recognise this,, 
and attempts are being made to 
provide stronger and more evenly 
ai.anged warps. In Bengal ex¬ 
cellent work has beendc ”^ —' ' 
on the old native system ' 
ing, but in the drier climal 
prevails over the greatej 
India, the native wa.-p 
proved satisfactory when 1 
to the stresses which are ii 
set up in the fly-shuttle looms 
By passing a warp over a relict 
mounted on springs, Mr. Churchill 
has undoubtedly reduced the 
. number of breakages and the 
slasher system of sizing must be 
good enough for any form of hand- 
loom, seeing that it is perfectly 
satisfactpfy when used in power- 
loom factorfes where the strain pio 


possesses a moist climate com¬ 
bined with great facilities for the 
production of "power. Native 
weaving has always been an in¬ 
dustry scattered all over India and 

• 

Weaving has < been successfully 


the warp is very much grcatg|j 
Accepting flien as we rfJCst»-,lhf 


fact that some climates arc il 
more suitable for weaving: J 
others, it becomes a matter pJil 
importance in any 





ifflprove? the ppsitioii of tlie' hand- 
oom weaver that it should be 
jnder^aken under conditions as 
'avourable to success as possible, 
p'or this reasi n« therefore unques- 
ionably the West Coast of India 
ir Bengal should be selected for 
stablishment of the first hand- 
reaving factories. As a matter of 
act, they already exist on the 
Vest Coast, and it is almost certain 
hat establishments similar to those 
if the Basel Mission would be 
qually successful if they devoted 
hemselves to the manufacture of 
lative goods. I think it is highly 
trofeable that even for coarse work 
|]gl^|||inddoom vould be able to 
own if only to the 
ent of hand-loom weaving 
I the same energy and 
ivere available as are invari- 
nsidered necessary for the 
of a power weaving shed. 

II». t'he native weaving trade is 
t':.huge, unorganised, helpless 
ndustry. The weavers are igiior- 
int, uneducated and utterly unable' 
:o grasp the economic situation 
vith, which they have been 
>rought face to face. Practically 
;ach loom, or at the very outside 
sach weaving family, is tlie unit of 
he trade and the progress of the 
has depended upon the 
massisted etforts of such units. It 


postpone, possibly, indefinitdljr 
their extinction b.v the power- 
loom, Since I have seen a hand- 
loom working satisfactorily at i6a 
picks a minute and imposing no 
undue amount of fatigue upon the 
worker, I am certain that this 
machine, which can be turned out 
in large numbers for tiot more 
than Rs. 6o, must, if it is properly^ 
pushed, prove a very potent riva,l to 
the power-looms over which in the 
past the utmost resources of jiuinan 
ingenuity have been devoled to 
their perfection. It is but a little 
more than four years since we 
began the first attempts to system¬ 
atically study the hand-weaving 
problem in India atid th^ success 
which has been met with sp far, 
more than justifies the efforts 
made and the expenditure incurred, 
and I am strongly of opinion that 
the Government of India may now, 
and v.;ith the utmost possible 
advantage, deal with the question 
since the work is one in which 
climate influences play so import¬ 
ant a part. My recent enquiries 
in Bombay and Bengal as well as 
the knowledge I have of what is 
going on in Iviadras clearly 
indicate that in each province work 
is being carried on on the right 
lines and that now it is desirable 
to fully recognise this, and to use 


inn hardly be doubted that the 

E oductipn of the factory system 
Mig the hand-weavers will effect 
.revdiutiba' . -vrilf. 


the Utmost efforts possible to 
procure . a rapid development 
along the lines which^bave already 
l^en clearly marited out. 



A GbVERNMENT GRANT. 

# 

The proposal, to establish a 
liand-looin factory in which Mr. 
Churchill’s newly designee] hand- 
looms, sizuig *mjchine, and other 
apparatus majr be given a tho¬ 
rough trial lias’the cordial approval 
of Government, who are prepared 
to allot immediately Rs. 1^,000 
or Rs. 20,000 for this purpo.se. 

tVith regard to the locality at 
which ^the factory should he estab¬ 
lished* the Government consider 
that the West Coast would be too 
far off So allow ol convenient 
supervision, and are of opinion 
that Salem or' Maduia, would be 
more suitable. 


A FEW TIMELY HINTS. 

{Ftom Ml. Kiiilnsh Chandta Bannerjee 
of Arm/i.) 

The weavers, as we see in this 
part of the country, have first to 
borrow capital at a high rate of 
interest to purchase thread to 
weave cloths. Then they have to • 
prepare the cloths themselves with 
their manual labour; ..and thirdly 
to take t<!iem to the market for 
sale. If they be relie" c of the 
first and the third, they would have 
ample scope to work heart within 
and God overhead in their own 
particular line. It is this mixing 
up of the functions so diametrically 
opposed to ^ch other in the same^ 
ii)4ivj4i|al. that brittgii about the 


disruption of the !e fetWe, ®S ; 
if the capitalists could devise some ' 
theans of starting, a concern where 
thread • can be had for value, dr 
in advance, or ocr credit by the 
weavers this would no doubt 
afford great relief to the weaving 
class. Then when the cloths are 
made ready, they can be pur¬ 
chased at once by such concern 
at a certain fair rate agreed upon 
between the parties ; and, lastly, 
these cloths may be sold in the 
market by the same concern! The 
concern may be established in a 
convenient centre for the purpose 
of promoting the three ol^Ccts 
have mentioned above. Thj 
may be purchased from I 
press Mill or some otH 
taking care that for iani 
purposes, strong threads a! 
and for bhurn (waft) purpc 
good threads are supplied. 

Suppose, one of our capitalists 
starts such a concern at Chahder- 
nagore, Serampore, Santipore, and 
provides all the weavers with 
thread, say nos 20J. or 165, or 
some higher counts still prepared 
in India, to be woven into cloths 
which are to be made over or 
returned to the concern, keeping 
their own profit, would not fhe 
business spread like wild^ef.J^Baii 
such a purpose, you have 
select the agents who will 
work in such fields.* The :-3 
owners may be at once.c 
c^ed with and the lE 
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customeis are ready to make the 
purchase, giving a fair profit to 
all the parties concerned. Let 
there be no intermediaries in great 
numbers. 

It is not very difficult to act 
upon the above principle. Here 
you have not to look for fly- 
shuttle looms of Japan or Seram- 
pore or any other kind. Let the 
indigenous looms be worked in 
their own way by placing both 
legs in the earth-hole and worked 
up and down, and the shuttle 
worked by both hands. The wea- 
have acquired a facility in 
^siorking in this way, and it cannot 
'—-“‘“^ected that you can get 
|ew hands to work on the 
le within a short time with 
;ility. So let the indigen- 
(rers go on in their old way 
new stimulus and facili- 
ch we can provide them 
jtpftn. in the meanwhile, let us 
jSekm to work the fly shuttle suc- 
■ cessTully. 

Yesterday two gentlemen came 
to me to learn the art of weaving, 
by the fly-shuttle loom process. 
‘They belonged to the highest class, 
and still they were not ashamed 
to learn the art* This is, indeed 
very praiseworthy, for we do not 
•vaC^gy reason why such a noble 
art should be the exclusive trade 
of any particular class of people ? 

I advised them, first, to learn the 
ill the iudIgenOus way, next 
. hy . fly-sUuftle, tooni, «Bd; last 


' J 

of all, by the so called power-IooiWt 
and that we may -be able to use 
the hullock po 7 ver, or other animal 
power as substitute for' the st,eam- 
power in course of thne,' 

Those engaged id other trades 
and callings may be turned back, 
and the rank and file of actual 
weavers swelled to make the move¬ 
ment a success. Hands we have 
yet enough of now diverted *to 
other kinds of trades . and callings 
and it should be our aim to* bring 
them again into the fold and make 
them work on their old lines which 
they had long given up owing to 
our indifference and'inattention. 


THE .SERAMPORE WEAVING 
INDU-STRY. 


REMARKABLE DEVELOB* 
MENTS. 

A century or so ago the little 
riverside town of Serampore figur¬ 
ed largely in the history of Ben¬ 
gal. With- the rise of Calcutta, 
however, and the transfer thereto 
of the once famous press where 
the Friend of India” was pub¬ 
lished, Serampore, receded from 
the position it occupied and be¬ 
came a place of but little ifiiport- 
ance. But Once more the tide of 
prosperity appears ti|| be ofi the 
flwd and there is some prtftniiil 



that Sie town will before long be 
th«! seat of a large and thriving 
industry. 

Serampq^-e for some time past 
has'been regarded as thj home, 
in Bengal, of tfie haiidloom weav¬ 
ing industry, ‘A large number of 
weavers live in its vicinity and the 
cloth made by them has eiyoyed 
a certain reputation. Mr. E. B. 
Hftvell, of the Calcutta School of 
Art, was some time ago attracted 
by tlje possibilities of the Seram- 
pore fly-shuttle loom, so much, in¬ 
deed, tllat he conducted a some¬ 
what extended and personal investi¬ 
gation as to. its daily outturn of 
cloth and the main features of its 
working. Mr. Havell was so far 
sat^fied with its excellence that 
he recommended its use, and also 
assisted in the formation of a 
training institution for weavers. 
Shortly afterwards with the largely 
increased demand for country-made 
clbth, principally dhoties, Seram- 
pore became the centre of a rapidly 
developing industry. News of this 
development spread throughout the' 
province and large numbers of 
Bengalis interested in, the matter 
visited .S 5 rampore to see the'looms 
at work and to obtain iulormation 
of the conditions which controlled 
the industry. The introduction 
into other districts of Bengal of 
the Sbrampore-loom was eagerly 
sought, but a difficulty regarding 
t»%»tMr was jfaised. The “weaving 


number and were moreover, 
quired for local neoSs. Mr. Havell?* 
experimental school was in the 
meantime, working very satisfac¬ 
torily and when.the demand for 
weavers was mad, three other 
schools were quickly founded and 
in these four schools forty students 
were presently engaged in master¬ 
ing the rudiments of the weaving 
craft. Two lots of passed students 
have already been sent out. They 
hailed from Chittagong, Tangail, 
Rungpur, Mymensingh, etc. None 
of them belong to the weaver class ,4 
but are men of res 
nge, some of them ind«| 
Brahmans, and nearly all 
of English colleges or 
High Schools. This 
itself, worthy of more thM 
note, for it is well-k.iow^ 
to this time the better-cla 
Bengali people have 
weaving or any other fortp of. 
manual labour to be unworthy of 
their attention. , ' 

The schools have now their full 
, complement of students and the 
principal of one Institution stated 
to a “ Statesman ” representor^ 
that he had more applications 
he could hope to deal 
some time to come. 

The Serampore fly-shuttle 
is worked byene weaver^pljj 
in a day of eight or 
can turn out a pahl ,pf 
Tbere are at the pre^«0t 
looms in 





they are»capable of producing suf¬ 
ficient dhoties to meet the demands 
not only of Seram pore town 
but also of the villages jn the 
sub-division, leawing a considerable 
quantity for disposal to other 
places outside its borders. As 
a matter of fact, so far as the 
actual outturn of cloth is con¬ 
cerned there can be little 
question that each district, if its 
inhabitants choose to take up the 
matter, can supply its own de¬ 
mand. There is, however, a diffi¬ 
culty to be encountered and it is 
the^ffkulty of cost. The coarse 
Turned out in Serampore 
irchased at Rs. 2-8 per 
e that does not compete 
with that of Euro- 
4ds of similar quality, ft 
(Isible to reduce this rate 
of the cost of labour and 
aaterial. It is nevertheless 

f itted out with some confidence 
those engaged in the trade that 
the high rates of labour now paid 
arid the price of thread are but ’ 
temporary. .'Vs more weavers are 
trained, competition will reduce 
wages and the next few months 
will also see a reduction in the 
prices at pfresent paid' for the 
material. The demand has been 
4>t><Men aad the consumers’ resour- 
tWS as raw material is con- 

have been limited to one 
iawket, Tltey are however arran- 
; to bettpr tltis latter condition. 

1 .S©: in a-' .'pcisitton ’ to 



enter into serious competitip'h with 
the foreign market. ' 

The cloth manufactured at pre¬ 
sent is of a coarse texture and for 
this there are several reasons.' In 
the first place the'ordinary Seram¬ 
pore loom does not give satisfac¬ 
tory results with the finer threads, 
that is to say beyond 120 
coiinfs. The weavers say the loom 
subjects the finer material to Joo 
heavy a strain. But there is- a 
hand-loom at work in certain of 
the villages adjacent to ieram- 
pore (Atpur, Kaikala, Joynagore 
and Khursarai), whereon the higher 
counts can be worked and which 
turns out cloth of an extremely 
fine texture. This loom,, in its 
main features, is similar to, the 
Serampore fly-shuttle loom. A 
second reason is the very much 
heavier demand that exists for the 
coarser cloth. Some of the weavers, 
however, say that in Lower Bengal 
the damp atmosphere had a certain 
effect on finer threads, but this 
belief on inquiry, was not found 
, to be widely held. In addition to 
the above a Japanese loom was 
seen, but this had not been worked. 
It is capable of a* far greater out¬ 
turn than either of the Serampore 
looms and is worked by a treadle 
at a great speed. Its cost deliver¬ 
ed at Serampore works out at 
about Rs, 185. An English^made 
loom was also seen at work. This 
machine which,' when compared 
*wjth tbc indigeoous irttcle. Midi 
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a complicated character, was be¬ 
ing used to produce cloth some¬ 
what similar to the well-known 
cotton tweed, but of coarser 
texture, ^t ivorked rapidly al 
though the owner stated that only 
about twelve ‘yards of cloth could 
be turned out per day. He was 
not of opinion that this machine 
would attain to any popularity. It 
ccfct Rs. 300, was very complicated 
and when out of order required 
mechanical knowledge for its repair. 
Moreover, the cloth manufactured 
only scJld at four to five anna.s a 
yard and this provided no adequate 
return for the -great difiference in 
price. Taken a'togethe-- the weight 
of loCM opinion is decidedly : 1 
favour of the Serampore fly-shuttle 
loom. It is cheaply made, easily 
worked, and when out of order can 
be repaired by anyone who has 
worked,it half a dozen times. More¬ 
over these looms occupy but little 
s^ace and are portable. 


LOOM MAKING. 

Side b^ sidi with'the advance 
of the weaving industry itself has 
grown the greatly incresed demand 
for looms. • Formerly these looms 
were made by local carpenters, the 
demand not being sufficient to en¬ 
able the makers to devote their 
whole time to this branch of their 
business. All this 'Is, however* 
c}Miil||^ed, Sight factories, each 


turning out an avesage oi twerit^,; 
five looms per month, are now in, 
full work. Orders are being re¬ 
ceived from almost all parts of the 
province and loorn-making seems 
to be attaining nearly as important 
a place in the Serampore industrisi 
world as weaving itself. At 
one of the training schools the 
principal stated that when each 
of his students left for his district 
he took with him a loom, and ijU 
some cases several looms, The • 
demand was growing, and thoSe 
iuteicsted in the industry Mre en* ., 
thasiastic when speaking*' 
possibilities. From what 
seen, and our representath 
a fairly extensive tour 
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schools and loom-makeri 
there cannot be much d 
garding the soundness of 
development of the ! 
movement; and perhapS|,,,HP’; 
soundest feature of the present 
situation is the eagerness with 
which young men ar<ill.hrowing up 
their advanced studies and, In 
•some instances, situations already 
secured, to devote themselves to 
weaving. It is fairly certain, too, 
that as .labour and material be¬ 
come cheaper and when the fur* 
ther improvements already 
spoken of .in the hand-Jpom-aaiidt 
introduced, greater strides tbwai|^f 
the substitution of country-^iity^ 
cloth for that of fodtign 
ture will be made.— 



iti^E'YARNS FOR* 
HAND-LOOMS. 

A well-known snd influential 
banker and mill-owner in Baroda, 
Seth C. M. Samel Becher thus 
writes to the Amrita Bazar Pat- 
rika:—I hear that at present many 
hand-looms have begun to work in 
Bengal, but unfortunately they 
have to import their yarn from 
Europe. If this be true this is 
rwit pure Swadeshism and there¬ 
fore; if your people have a mind 
to impwt native yarn, I shall try 
l^^ur^out such yarn in my mill 
almost complete and will 
' work in about 4 or 5 
If so please let me know 
t of yarn i. e. of what 
your people will require 
aer they also import dyed 
ised yarn. I think this 
pworation will be well obtained 
^pbu refer to some yarn iner- 
ibants who generally import from 
Europe and also ascertain the 
visbes of yoifr people." 


MIRACULOUS LOOM 
AN AUSTRIAN INVENTION. 

If Edison be the wiza'rd of the 
New World, then certainly Jan 
Se^epanik holds a similar position 
i(tt Europe. ' Although still but 
thirty-twb years of age, his name 
i«; already frenia>rtal as the inventor 
at a loom which does in a few 
Jiotw* wb*f old riietbods took , 


yesLTs, He presented to 
peror of Austria a piece of tapestry > 
containing 200,000,000, crossings 
of silk thread, which ,was begun 
and finished within five hours. 
By old methods ^tlifs would have 
taken four years to make. The 
Secretary to the Bengal Technical 
Institute should at once make 
enquiries about this loom. The 
inventor, we believe, belongs to 
Vienna. 


THE P'LY-SIIUTTLE EOOM. 

Its peculiarity lies in the fact 
that the shuttle is thrown by 
means of lever-contrivance instead 
of by the hand. ' 

Both hand and feet are used. 
The right hand is used in giving a 
pull at the lever which works the 
shuttle and the left in drawing the 
reed to press evenly the weft 
thread, and the feet are pressed on 
the pedals for raising and lowel- 
ing the healds having the vyarp 
threads. 

One pair of cloth of 40 or 50 
counts twist can be woven on this 
loom in nin.e or ten. hours. A pair 
of cloth of finer twist, say 90 or 
too counts, will take twelve or 
thirteen hours to weave. Three 
and a half hanks or more of twist 
would be sufficient for dhoti, 10 • 

yards by 44 inches. ‘ 

A complete loom will consist-of 
the following parts—One Strong 
wooden frame i one o# lair 





looms work four (>r fife tioieS asf'^ 


runs :, one sdna or reed ;, one 
shuttle 5 one beam or roller for 
winding the warp , one beam or 
roller fcft the woven cloth, one pair 
of healds for raisijig* and lowering 
the warp threads, two wedge- 
shaped frames for making the 
healds, six wooden see-saws or 
natchws for fixing or hanging the 
healds, one pair of paddles or flat 
pieces of wood with cords for 
raising and lowering the healds ; 
one dozen pirns or shuttle-bob¬ 
bins. 

The processes of sizing the yarn, 
and winding from hank to bob¬ 
bins, and anaking the warp, and 
winding tiie weft yarn on to tiie 
pirns cr shuttle bobbins are the 
same as are followed by all our 
country weavers for their ordinary 
hand-looms. And the accessory 
apparatus for these operations con¬ 
sists of two bamboo churhis, one 
natai^ one spindle, one bobbin 
frame, 200 bobbins and 50 pirns 
and will cost from Rs. 5 to Rs. 10 
according to the material used and 
can be secured cheaply from any 
village weaver or carpenter. 

/.—Advantages 0/ the Fly-shut¬ 
tle .—The fly-shuttle ha three 
advantages : first, it enables the 
weaver to weave much faster than 
he can when he throws the shuttle 
by hand.* A common fly-shuttle 
loom can turn out nearly twice as 
much work as the ordinary uative 


fast. Secondly, a weaver by mi|»ns 
of the fly-shuttle can weave cloth 
of much greater width* than he can 
in the native loom. In the Pabna 
and Faridpur districts the weavers, 
since the fly-shuttle loom has been 
introduced there, have been able 
to double their earnings by mak¬ 
ing a kind of bed sheet w^ich 
finds a ready sale among| the 
natives. Thirdly, it is an ex- ; 
tremely simple and inexpei^ive 
improvement, which can be made 
by any carpenter and adaptapto ■ 
the ordinary native loom. 
be used in both silk and c 
weaving. At Serampore it is 
for silk and also for cotton, 
counts 86s. up to 120s. For 
coarse counts of cotton It is 
sable to modify the Serar 
loom so as to adapt it for a ! 
shuttle. It can easily be ad 
to the weaving of gunny. 

//.— Cost .—The whole^oom u.sed 
at Serampore is almost the same 
as ,is used in Europe, only it is 
more roughly made, and costs 
from Rs. 25 to Rs. 3S to make. 

It is easier to weave good clotb on 
this loom, but it is not necessary 
to have this kind of loom in order 
to use the fly-shuttle. The par^ 
of the loom which contaixfS the 
fly-shuttle can be adapted to tbe 
native loom at a cost pf abotit.; 


Rs. S or Rs. 10. The Se^amjpa^ I 




thousands pf native weavers in 
Bengal, who have doubled their 
earnings by the use of it. 

III.—Description of the Fly- 
shuttle and method of working it .— 
There is the part of the loom con¬ 
taining the fly-shuttle, which is 
called the "lay,’’ as used at Seram- 
pore, and the fly-shuttle itself. 
It is generally about 14 inches 
long\nd the ends of it are of iron, 
and If: has two iron wheels fixed 
undi^eath. The shuttle is placed 
in of the shuttle-boxes on the 
#igh|Jor left end of the lay. To 
the fly shuttle, the shuttle is 
I in the right-hand box.' 
; the weaver, pressing down 

t 'cadle, so as to open the 
3 of the warp, pulls the 
e, quickly towards the left, 
buttle is thus jerked through 
rarp into the left shuttle- 
The weaver then presses 
■aown the other treadle to cross the 
threads of the warp and pulling 
the handle towards the right, sends 
the shuttle back into the rigtit 
shuttle-box. By repeating this 
simple operation the whole weaving 
is done. 

IV .— Time required, to become 
expel t with the fly-shuttle.—K 
skilled weaver can become fairly 
escperV^in the use of the fly-shuttle 
in less than a month. The chief 
thing to learn is to pull the string 
evenly and with the right amount 
tif fotoe,^; Iritis jerked too vio-* 
a|»obthIy;J &e_, threii<|' 


in the shuttle is broken and much 
delay is caused. 

V.—Importance of teaching thi 
use of the Fly-shuttle— tc 
the census of i^pr, there are about 
380,000 weavers (tfiales) in Bengal 
alone. If the earnings of each 
weaver could be increased only by 
Rs: 2 a month, which is a low esti¬ 
mate of what might be obtained 
by the use of the fly-shutl‘le, it 
would be a gain to the Provinces 
of Rs. 9,120,000 a year. These 
figures are sufficient to show the 
importance to Bengal alid to the 
whole of India of this invention 
which has been' used in Europe 
for I SO years. 

Note. When a number of thieads o 
different colors are used in weaving r 
cloth, the frequent changes of shutth 
required make the use of the drop-boi 
advisable. This is a revolving box fitter 
to the end of the lay by means of whicl 
each shuttle is dropped into its place ai 
required. The fly-shuttle cannot be^ usee 
when the weft threads do not pass righ 
through the whole width of the cloth, ar 
is the case in cotton cloths with borders 
entirely of silk or gold lace, but it cat 
be used in any loom or in any materia 
in which the shuttle passes right througl 
weft in one operatiob. 

To the Editor of the Pioneer 

Sir,—^ince 1 last wrote to you 
on the revival of hand-loom weav¬ 
ing in India, there has been very 
great progress in the movement. In 
fact it may be said that hand-loom 
weaving has now been plated on s 
,‘sound commercial basis* 



[ H '>1 


most inJfnite prospects of expan¬ 
sion. I have lately returned from a 
visit to Amritsar, whefe a young 
Mahomedan, Mr. S. M. Shafi, after 
a course of instruction in the T'ecli- 
nological College o>,Tokio, has set 
lip a hand-loon\ factory, which 
has now been working for about 
six months. He brought from 
Japan an excelient model of a foot- 
loom^ worked by a treadle, and 
a .varping mill and creel of the 
improved European pattern. He 
employs*the local mistris to copy 
tlie. loom, of wliich are now 
worked by local weavers. The 
latter become experts in a few 
weeks and.turn out at least three 
times as ,murh cioth in a day of 
eight hpurs as a whole family can 
do on the ordinary native loom in 
ten or twelve hours. The condi¬ 
tions of work are so satisfactory 
that each weaver is content with 
four annas' a day, which are about 
the warnings of a whole family 
with the old native loom. Their 
womcn-folk and children are now 
free to do other work, or to attend 
entirely to domestic concerns. For 
the proprietor of the factory the 
results are eminently satisfactory, 
as he makes a profit of about eight 
annas per day on each loom, and 
when the number of looms is 
increased the working expenses 
will be ^iroportionately reduced. 
It, is obvious that there is here a 
ma^in o/ profit sufficiently large 
% t^djitcing jthe dotfe to 


a level 5 t which the powar-loom 
factories could not compete, still 
retaining a splendid return on ' the 
capital invested. At present this 
factory turns out coarse sfiirtings 
about IJth of yard wide, with 
thread of count 303. Each loom 
is calculated to produce 25 yards 
of cloth per day of eight hours. 
The higher counts could easily be 
used by similar looms if morn care 
were taken in the constriction. 
The looms could also be used for 
silk or wool. 

Mr. .Shafi was at first incllfl^ to 
refuse to assist others in joiniJ 
this highly profitable incl 
but wiser counsels have prel 
and he has authorised me to’ 
that he is willing to sell 
of his loom at reasonable | 
and to give instructions m ti| 
of them. Mr. Mahbab 1 
Editor of the Paisa Akhbat 
hore, also proposes to open 
clinical school for teaching the use 
of these looms. I hope his exam¬ 
ple will be followed by many 
others. The same model of loom 
has also been imported by Mr. 

M. Dey, of 45, Radha Bazar, Cal¬ 
cutta, who will be glad to show 
It to anyone. The next important 
step gained is that Messrs. Hatteiv 
sley and Sons, the patentees. 
the “ Domestic” loom, which haip 
been such a great success ,in 
mania, in l^gypt, and in the 
man convict 'establjshr|tent,'/.i!^^ 
at my;request,. 





hand new model of lodhi speci¬ 
ally adapted for India, and of 
suiftcient widtli for making sans 
and dhotis. This model will have a 
special arrangement to reduce the 
labour of the teadling, which has 
been found unsuitable for Indian 
weavers, I hope to be able to 
demonstrate the working of this 
model in Calcutta shortly. As I 
have been overwhelmed by in¬ 
quiries regarding these looms, I 
should be glad if you will allow 
me to state that Messrs. Shaw, 
M^aliace and Co. of Calcutta are the 
s in India of Messr.s. Raffael 
Manchester, and Mr. Thos. 
dough, London, have also 
led me that they have in 
models of improved hand- 
I specially adapted for Indian 
tions. 1 am endeavouring to 
ge for an exhibition of im- 
d weaving apparatus which 
be of immense advantage to 
*11 who are interested in the indus- 
progress of India. I am in¬ 
debted to Major A. R. S Ander- 
M. S., Medical Officer ' at 
Blair, for the following parti- 
.eulars of the working of Hatter- 
sley’s looms in the penal settle¬ 
ment. The model used is that 
known as No 96. The ordinary 
#Bsk i% 30 y^ards of doth, 28 inches 
wide, I^Q. 8 count 22 picks per 
Inch. Women have. ^ however. 


has been no trouble in worifmg 
the looms. Some of. the women 
take a very intelligent interest in 
the working of them. As there 
are large machipe ^hops in the 
settlement there ,''s no difficulty in 
repairing breakages. To repair 
the looms a skilled mechanic is 
required, if the pieces are made 
locally, but duplicate parts can al¬ 
ways be obtained from the manu¬ 
facturers or the agents. There is 
no skilled mechanic specially em¬ 
ployed to look after the looms. 

I think it is almost ;.impossible 
to exaggerate the importance of 
the facts I have stated above. We 
have now successfully Working in 
India :—1st the Serampore loom 
which has helped many thou¬ 
sands of weavers in Bengal to 
double their earnings. The essen¬ 
tial part of it can be adapted to 
the ordinary native loom for about 
ten rupees, and on account of its 
simplicity and cheapness it not 
likely to be superseded. 2nd. The 
Amritsar loom, a combination of 
wood and iron, simple enough to 
be made by ordinary mistris, which 
will treble the. earnings of the 
ordinary weaver and‘is not so ex¬ 
pensive-as to be entirely beyond 
his reach if reasonable facilities are 
afforded him. We shall also have 
shortly several models of the vetf 
best type of the modern fiuropea* 


tamed oht 50 yards in the work- hand-lo<Mn which is now cbmpet- 
'day ^ei^t hours. ,'M|er a ing succeafW'ily ^iih' 



195 3 


tio realon why they should not 
become as poputar In India as sew¬ 
ing machines and improved sugar 
mills which can be obtained in 
almost every large village through 
hiring agencfes. TJhe example of 
Mr. Shafi mighi be followed by 
thousands of successful as well as 
failed University candidates, with 
small capital, who are now hope¬ 
lessly seeking for an easy, clean, 
and decent livelihood. 1 have al¬ 
ways contended that the greater 
part of fhe textiles which are im- 
poited into India to the value of 
;^'2o,000,000 sterling annually 
could be made profitably on Indi¬ 
an hand-looms. The way to reach 
this mos^ desirable consummation 
seems.now to be clear. 


•School of Art, 
Caldtl/a, JVov , 



Havell. 


PREPARATORY PROCESSES 
OF WEAVING. 

Tiie economies which can be 


a simpl® framework with sows of 
reels, from which the* thread is ar¬ 
ranged as required on pegs stuck 
in the wall of the house. By.this 
method 50 or mofe threads at a time 
can be arranged and the whole 
apparatus costs not more than two 
or three rupees. The apparatus is 
supplied by Mr. P. N. De of Chin 
surah, Bengal, and by Puma Chan¬ 
dra Dey, Head-weaver of Seram- 
pore. This method, on account of 
its cheapness and simplicity, is ad¬ 
mirably adapted for village weavers’ 
use. The importance of 1 
economies in the preliminaj 
ces^'es of weaving will be j 
when it is understood that 
half the cost of weaving a c 
incurred in the work of pr< 
the thread for the loom. 

At Serampore the ordina 
dian hand-sizing process i^ 

Mr. Kelkar of Indore has h 
invented a hand machine f 
proving and cheapening this pro¬ 
cess. 


made in the old-fashioned processes 
for preparing the warp for the loom 
are even greater than those which 
can be made in the actual weaving. 
By the ordinary native method the 
thread for the warp is wonou from 
two spindles held in the hand 
while the workmen walks up and 
down passing them between two 
rows of Sticks. At Serampore all 
the exertion of walking the dis¬ 
tance required, which must amount 
^ to ^0!^ ma«9, a day, is obviate^ by 


’ • LOOMS SUITABLE FOR 

VILLAGE WEAVERS’ USE. 

The Serampore model of loom 
on account of its cheapness and 
simplicity is the most suitable for 
introduction among the poorest 
class of plain weavers lR)th lb 
cotton, silk and wool. By gKiapli 
ing the “l&y’’ to an ordinary vlli^ 
loom and by using the 
apparatus for winding 
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of the >warp,the outturn of looms 
can be doubled at an initial cost 
of from Rs. iz to Rs. 15 each. It 
should be remembered however, 
that the finer the thread used tlie 
more accurate the workman-ship 
of the lay must be. Seasoned 
wood must always be used, otlier- 
wise the lay will become warped 
and not work accurately. 

At Bijapur, the Seram pore loom 
has been used "successfully with 
hand-spun thread. In Bengal, 
machine-spun thread is always 

N. De of Cliinsurah, Ben- 
Babu Puma Chandra Dey, 
eaver of Serampore supply 
ampore loom or the lay. 
>anese model of loom, in- 
I by Mr. S. M, Shafi in 
ving factory at Amritsar, 
ith a foot treadle instead 
e hand and is faster than 
impore loom, but it is more 
**—^e. It IS made of wood 

's 'jlihd iron and would probably cost 
under Rs. 50 in labour and mate¬ 
rial. Mr. Shafi supplies models • 
of the loom. Messrs, Jessop & 
Co. Ld,, 93 Clive Street, Calcutta 
are about to start manufacturing 
them in a large scale with the idea 
of selling them as cheaply as pos¬ 
sible. The loom is imported direct 
from J^an- by Mes'srs. Khetter 
Mohun«Dey of 45, Radha Bazar 
add Messrs^ Stewart Mackenzie & 
Gp. of I Garstins Place, Calcutta. 

Icfm .Wprktng' up ■ 


to 150 picks a minute with No. 10 
counts of thread has also been in¬ 
troduced into the Sir D, M. Petit 
School of Industrial .Arts at Ah- 
mednagar. The Government of 
Bombay propose tp endeavour to 
bring it into gerraral use in that 
Presidency. 

Looms etc. suitable for Hand 
Factories or Weavers with 
SMALL CAPITAL. 

I'or small capitalists the cheap¬ 
est loom is the Japanese model 

a 

used by Mr. Shafi at Amritsar, 
made of wood and iron. This is 
an automatic hand-loom .(Flowers’ 
Patent) manufactured by, Messrs. 
Robert Hall & Sons, Bury, near 
Manchester, Knglaiid, and used in 
Ireland, for cottage industries. 
It is worked entirely by the hand 
without any assistance from the 
foot. The same manufacturers 
also supply a very wide fly-shuttle 
loom making sheets up to 120 
inches in width and a hand beam¬ 
ing mechanic for preparing the 
threads for the warp, besides a 
number of other hand appliances. 
A hand machine somewhat similar 
to this i^ used by Mr. Shafi for 
preparing warps for his hand-looms. 
Messrs, Hattefsley’s domestic looms 
are more expensive, (ranging, 
in price from Rs. 150 <for 30" 
looms to about Rs. 220 for 50" 
looms, Calcutta delivery) bwt they 
area ftrst class machines used 
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great success iti Roumania and 
other places in Europe, and also 
in hand factories in Cairo, and at 
the penal settlement in the Anda¬ 
man hlands. They are adapted 
to weave eitl’er ^sillt, cotton, linen 
or woollen clotlK and the extra¬ 
ordinary speed of i8o picks per 
minute has been attained. The 
"domestic” looms are made*in 
widtfjs from 28 inches reed space 
up to 50 inches. Messrs. Hatters- 
ley have recently produced a 
model of loom 50 inches reed 
space speedily adopted for weav¬ 
ing saris and dhotis. 

1 he same manufacturers also 
supply the. apparatus for the preli- 
iriuary processes of preparing the 
warp asd other appliances. 

Messrs. Hattersley’s agents in 
England are Messrs. Baerlein and 
Co., Manchester, and in India 
Messrs. Shaw Wallace and Co., 
Strand Road, Calcutta. Messrs. 
Rafif»el Bros., of John Dalton 
Street Manchester, England, are 
also the makeis of first-class looms, 
suitable for hand-factories and for 
domestic industry in India. They 
have recently designed,, a spe¬ 
cial model •speci.aliy adapted for 
Indian requirements. The:; looms 
have the advantage of being sim¬ 
ple and strong in construction, and 
thus not liable to breakages. 


INSikuehuJN yN HAND¬ 
WEAVING 

• • 

Mr. P.. N. De gives instruction in 
the use of the Serarapore loom and 
warping apparatus in his establish¬ 
ment at Chinsurah, Bengal. He 
will also send weavers competent 
to give instruction to any part of 
India and arrange to give demon¬ 
strations at melas and exhibitions. 
Mr, S. M. Shaft gives instruction in 
the use of the Japanese foot-loom 
at his weaving P'actory at Amritsar 
The Government of Mysore have 
opened several small we>Hfir%. > 
schools and give assistance to SdaKr ,;. 
others established by privat 
terprise. One at Hole Nar 
has been particularly succ 
The Government of Travs 
have also established one at 
vandnim. 

The Government of Bengal 
poses to opert a fully equipped 
ing school at Serampore, neat 
cutta where weavers and weaving 
instructors will be trained in all 
tjie most useful appliances by a 
European expert. Smaller branch 
schools will be opened in several 
districts in Bengal under the 
supervision ef the expert. 

The Government of H. H, the 
Gaekwar of Baroda is about to 
open a school* for weavingr Itf 
Bombay instruction is given at Sif 1 
D. M. Petids School of IndustxMl > 
Arts, Ahmedna'gar, Messrs. Si»wr; 
Wallace.and Co. Calcutta 
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^red to fit ii(J Haltersley’s looms 
and to show their working. 

The Technological College, To- 
kio, Japan^ gives instruction in 
weaving. The best weaving school 
in England is the Yorkshire Tech¬ 
nical College, Leeds, 


LIST OF LOOMS NOW IN 
THE MARKET THEIR DES¬ 
CRIPTIONS, PRICES, 

' ADDRESSES 

(l) ‘ Hattersley & Sons 
(English); Parts iron-made. 
J^^irs & ( by a practised hand ) 
5 of cloth ( S yds each piece) 

S woven in a day of to work- 
Ours, threads up to 40 counts 
woven with and not higher : 
h the hand and feet used in 

:hinery rather complicated 
ot easy of repaid if out of 


Price Rs 200 ; 

( Messrs Shaw Wallace & Co., 
Calcutta,. 

(2) Japanese Loom parts 
wooden. 3 pieces of cloth can be 
woven in 9 hours; Machinery 
very simple even a boy< can work 
it and caobe put in order by an or¬ 
dinary carpenter. Price Rs 130 to 
1*56 (Messes. Khetro • Mohan Dey, 
Radhabazar, Calcutta and Jessop 
& Co, Calcutta ) • 

(3) Robert Hall & Sons’ loom, 


|na»afa6toj|»l at Rury, 
1 If) 


ofuta. Man- 
viryit^ 


from 20s to 120s can be woven, 
50 yards, in 8 hours. 

Domestic loom Hattersley 
& Co,, So yds., in 8 hours : 

Price Rs. 200 ■( Messrs Shaw 
Wallace & Co, Calcutta ) 

(5) Shall loom made by 
Mohomed Safi of Amritsar, Ludhi¬ 
ana.; parts iron & wooden : 

25 yds, in 8 hours. Rs 50.— 

(6) Dinabandhu Loom special 
make, by Babu Dinabandhu Mu- 
kerjee, retired Railway Engineer, 
6 Beparitola Lane, near Welling-, 
ton Square, Calcutta. •' 

2 pairs a day Price Rs 60. 

(7) Jahori Loom : 5 pieces of 
cloth a day—said to be superior to 
English and Japanese looms. Price 
Rs 250 Sizing machine Rs. 50 
( 6 Brindaban Bose’s Lane, 
Hugalkuria, Calcutta. ) 

(8) P'ly-shuttle hand loom : 
Ghose, Chowdhry, Palit & Co 

40 Harrison Road, Calcutta. 

( 9 ) Satyan^rayan Bainjya 
Samiti Rs. 45. 26-1 Grey Street, 

Calcutta.) 

(10) A. C. Mullick & Co. 

(Rs. 35 to 40). 

38 Raja Nabaldssen’s Street, 
Calcutta. 

(i i) Kuslea looms —Cheapest of 
all 30 to 40 uiches length can be 
woven per hour. Rs 8 to 15. 

( The weaving school,^ Kustea; 
Bengal.) 



.WARPING APPARATUS. 

Warping Machine warping I20 
yds. of thread at one time and 
capable of sappKdng war;)? for loo 
Looms the fpaee required for work¬ 
ing lO^x 12'otfly. 

Price R*s. 150 nett. 

List of Machines Available. 

• The under mentioned Looms are 
made to order, 

(a) Special Hand-Looms and 
Power-Looms. 

{(’) Liooms for honey comb towels, 
•napkins and table cloths. 

ic) Looms for turkish towels. 

(ii) Hand-looms witli drop boxes 
for preparing fancy checks etc. 
These will work vith 2 to 6 shuttles 
at one time. 

{ef Dobbie machines. 

(/) Siring machines. 

Satya Narain Banijya Samiti, 
No. 26-1 & 26 2, Grey Street, 
Calcutta. 

• JAPAN HANDLOOMS 

Manufactured by the Loom Manu¬ 
facturing Co., Ludhtana. 

A net earning of Be 1 per Machine 
daily. 

Suitable for . small-, capitalists, 
Charitable institutions, Reforma¬ 
tories and Jails. 


Guage. Price. Weight. Daily out¬ 
turn 40 Cs. 


27 inch 

Rs. 98 5 mds. 

15 yards 

45 ./ 

Rs. 130 7 

II 

36 „ 

Rs. 120 6 

13 » 

54 

Rs. ISO 8 

10 

* 

Apply to Manager. 


BCJY’S invention of 

A LOOM. REMARKABLE * 
ADVANCE ON (fRDlilARV 
FLY-SHUTTLE LOOMS. 

At the Agricultural and Indus¬ 
trial Exhibition recently held al 
Tanjore, a Brahmin boy of 1$ 

N. R. Subramaniam, son of Mr. 

N. K. Ramaswami Iyer, High 
Court Vakil, Tanjore, and pupil o 
the Kalayanasundram High School 
exhibited an improved fly-shuttU 
loom. In the ordinary fly-shutt,l« 
loom the motion of the healds ii 
determined by the alternate 
ment of the legs. The shut|t^^ 
made to move by pulling 
the other. In the new fly 
exhibited at Tanjore the , 
of a wheel determines all 
motions. By turning thej 
of this wheel the motiq 
healds is effected. The ^ 
attached to a horizontal ; 
wheel, which turns another 
wheel placed with its axis vertical, 
which in its turn, turns another 
wheel similarly placed, and the 
'motion of these two wheels makes 
the shuttle move. The turning o^ 
the handle also regulates tlw 
motion of the reed. This is do**® 
by the turning of a small wheel aV: 
tached to the wheel to which th« : 
handle is • attached. ’IJie Wifi*' 
beam at the end is made to 
the wacp and the clothed 
are also made selFacti^ bj« 

^ed. wheels ia. 



axis o( the original wheel. The 
loom on the' new model is called 
by tjie investor, “The Excelsior 
Fly-Shuttle Loom” and he has ap¬ 
plied for a patent under the advice 
of the Hon’bie Mr, C. J. Weir, 
I. C. S., who was much struck with 
the genius of the lad and advised 
his father to train him in weaving 
on scientific lines. The Head¬ 
master of the Technical School, 
Karur, Mr. J. W, Mettam, an ex¬ 
pert in weaving, examined the 
loom carefully and thought that it 
was a very ingenious invention and 
thjlJiit was likely to replace the 
^llpfng iiy-shuttle looms in this 
The inventor has been 
a Silver Medal for his 


EST TYPE OF HAND- 
LOOM. 

Mr. Havells opinion. 

' Mr. Havell writes to the Indus¬ 
trial India; 20th of September, 
1905:—In answer to your inquiry 
as to the best type of hand-loom ' 
for starting hand-loom factories, I 
write to give you as much infor¬ 
mation as I can on a point which 
capnot be answered without dis¬ 
cussing a great many other con¬ 
tingencies As far as present ex¬ 
perience goes of improved hand- 
looms in India I think tihat for 
cto&s of the* finer counts of thread 


better to take the old-falhioned 
fiy shuttle loom as used at Serarii- 
pore as this has already been thoro¬ 
ughly tried by thousands of Indian 
weavers and has been quite suc¬ 
cessful for wejavfng ^ saris and 
dhoties up to counts I20s. Hand 
factories with these looms should 
be good paying concerns provided 
that' improved methods of prepar- 
itig the warp such as are described 
in my pamphlet on hand loom 
weaving in India are used also, for 
it must always be remembered that 
improved processes for the prepar¬ 
ation of the warp are essential for 
the successful use of improved 
hand looms. The other cjasses of 
improved looms worked with the 
foot are quicker than Serampore 
looms in the coarser count of 
thread and for narrow widths. 
Plattersley’s ordinary 96 model has 
turned out 50 yards of coarse cloth 
No, 8s counts 28 inches wide in a 
day of 8 hours. They can be usqd 
very profitably for all sorts of com¬ 
mon jharans, coarse shirtings etc., 

, but they h.ive not been sufficiently 
tested for finer work with Indian 
labour but experiments are now 
being made'to compare tjieir out¬ 
turn with the Serampore in the 
finer class of work. My advice 
is to start hand factories with the 
Serampore looms for dhuties and 
saries with Japanese Hattefsleys 
and other foot looms for coarse 
cloth in narrow widths. Have both 


working together using improycd 



yofking apparatus of figured fn 
plate V of my pamphlet which is 
not too elaborate and can be made 
’In India. •The sizing processes 
should be «tha* used at Serampore 
i,e. by Mr. KeH<ar’s machine. His 
present address is Chinsura Pat, 
Bangalore city. 

I need hardly say that all under¬ 
takings of this kind must be man¬ 
aged economically and with busi¬ 
ness knowledge and sound com¬ 
mon sqjise. Without these the most 
.profitable business will fail. In 
hand faltories started on this plan 
experience will quickly show whe¬ 
ther it will be advisable to increase 
the nuniber of Serampore looms 
or of thfe improved foot looms and. 
whicfl proportion of each will be 
most profitablei" 


( 6 ) REPORT OF A SPECIAL 
EXAMINER DEPUTED BY 
TjdE MAYURBHANJ CHIEF 

The following extract from the 
report on the examii.ation of looms 
etc., at Benares Exhibition and 
Calcutta, submitted by Babu Ka- 
makshoy Prasad. Bosef. Assistant 
Sub-Divisiftnal Officer of Bamang- 
hatty, Mayurbhanj who was de¬ 
puted for the purpose, we doubt 
not, will be read with interest: - 

The exhibition at_Benares (1905) 
was not such as I had expected. 
Very few looms had been exhi¬ 
bited there this year. I therefore 
dej^mined tp examine looms in 


Calcutta also. The fallowing lootnli'tj 
I saw working at Benares §nd I 
examined them thoroughly 

1. The Sayajee cottage loom 
from Baroda price ft.s. 30. 

2. The Punjab harid-loom manu¬ 
factory’s loom prices from Rs. 98 
to Rs. 150. 

3. Looms from the Madras 
School of Art. 

4. Improved fly-shultle loom 
(Srirampore model) Palli Silpasala 
Calcutta, prices Rs. 45 to Rs 60. . 

5. Double fly-shuttle l^m,. 
Shoire and Banerji ChinpbE).'.; 
pri'-e Rs 75. 

u B. K. Ghose’s loom o| 
dernagore. 

7. P. N. De, Chinsu 
shuttle loom. 

I have also examined 
cutta the following looms. 

1. Dinabandhu loom. 

2. Japanese loom. 

3. Robert Hall & Sons' 

4. G. Hattcrsley and Sons' 
looms. 


5. Bankim looms. 

• 6. Jahftr Lall Dhar’s loom. 

I. Of all these looms “The 
Sayaji cottage loom ” of Baro^ 
is the hpst, both for its work; 
simplicity of construction and 
price. It well deserves its names 
“cottage lopms." This Joom 
constructed in two sections : 
special aljachment costing Rs. 'ti 
by the addition of which 
, ordinary loom, the speed, 
can be increased ' 
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times, (B) A complete cottagfe loom 
with the above attachment costs 
Rs. io.-m This loom is very easy to 
work and an ordinary weaver can 
work with" ease lOO to i30 picks 
per minute. In a minute an inch 
of cloth of fine counts yarn can 
be woven in this loom. Tlie im¬ 
provement in this loom upon tlie 
Srirampore loom is that its shuttles 
run by siinply drawing the reed 
towards. No pulling of strings by 
hand is required. In my opinion 
thilC loom should at once be intrc- 
i $ere. 

r The second in order of mer- 
■ e hand loom manufactured 
! Punjab hand-loom manu- 
|;of Lahore. This loom is of 
imake than the Sayajee cot- 
^m but its price is prohibi- 
I far as poor weavers are 
^ed. It might pay well to 
sh factories with several of 
ooms and a set of warping 
earning machines. The pri¬ 
ces of these looms are as follows ;— 


27 inches 

width 

Rs. 

98. 

3 ii .. 


ft 

no. 

3<5 

»» 

ft 

120. 

*’'At 

45 »• 

It 

ft 

130. 

54 V . 

t> 


ISO. 

Prices of warping machines :— 

36 inches 

width 

Rs. 

65. 

'54 t 


■ Rs. 

70. 


3. Looms from the Madras 
School of <Art, of Palli ^hilpasala 
ind P; N,, De are the same ^ tlie 
<* Thak tWIc'i’” Wni 


In these shuttles are run lay pull¬ 
ing strings. 

4. Double fly-shuttle loom of 
Shome and Banerji of flhinsura is a 
clever contrivance. , It is the'same 
as the “Thak Tlxaki” loom. The 
contrivance is that' the looms are 
placed one above the other and 
are so arranged that by pulling 
out one set of strings the shuttles 
in both the looms are simultaneous¬ 
ly made to run. Its price is Rs. 75. 
But for practical purposes this 
loom would not be of much use as 
it would be very diflfict-lt for a 
weaver to look to two looms at 
once. 

5. The loom of B. K.'Ghose of 
Chandernagore is the same as the 
Japanese loom, but is much too 
heavier and the price is also more 
than Rs. 200. 

The Calcutta Looms. 

1. Dinabandhu loorh.-This 

loom is not yet complete and ^he 
maker wants to introduce better 
arrangements. So far it is on a 
par with P. N. De’s looms. Its 
price Rs. 60. is also too much. 

2. The Japanese looms.—These 
are much improved looms and un¬ 
like the English looms are made 
of wood, hence easily repairable* 
So far they are successful with 
coarser yarns but their price up to 
Rs. 150 each is rather too thuch as 
compared with the Sayajee looms, 

3 . ' The looms made by Robert 

I fTall Riirir. LaneasH^ud, 



I 

. • 

I havc%een these looms at Messrs. 

M. De and Co. Radhabazar. 
Their beams are of wood and other 
^arts of iron. Their prices vary 
from Rs. 15O’ to Rs. 300 for looms 
of S4 inched wifltly They may be 
useful for manSfacturing purposes, 
but are not fit for tliis State. 

4. Looms by G. Hatteisly and 
•Sons Keighly, Yoiksliire, Eng¬ 
land.—I. corresponded with this 
firm in 1904. At that time they 
were making looms up to 40 inch 
width. But later on tliey informed 
me that they had made looms up 
to 60 in^i width bift these require 
two people to work instead of one. 
So they were useless. Ihices for a 
40 inch loom was at first I’s. 325. 
But it has been lowered since. 
This loom is made entirely of iron 
and on account of its high speed, 
finer counts than 30s could not be 
worked in it. It is good for yarns 
of 10, 12 or 20S. On .ccount of 
its ^ost it could not be introduced 
here. Besides if only one machine 
is brought it would tand idle for 
want of quick warping and sizing. 
Of course the trade of pans here 
may be almost destroyed by estab¬ 
lishing a factory with 2o’ of these 
looms with two sets of warping 
mills. But that is n.ot the goal we 
drive at. These looms are slow to 
work at first ffit by constant prac¬ 
tice they are handled better later 
on. 

5. l^ankim loom.—This loom 
i 1 ^^ Men at Calcutta Brindabon 


n j- 

Bose's . lane, ri is me s§me in 
principle as the Sayajee cottage 
loom but the price Rs. JO is much 
more. It has just been finished 

and has not yet been tested. 

• • 

6. Jahar Lall Dhar’s loom.— 
This loom is made of iron and 
wood on a Japanese model. Its 
price Rs. 250 is too much and as 
it is not better than the Japanese 
loom, it has no hope of success, 

In conclusion I beg to state that 
as I consider the Sayajee cottiige 
loom to be the loom best suited 
for this State, 1 would reqpm- 
mend ^hat your Highness woulj^i. 
so pleased as to sanction suffiem^ 
money to purchase one c ' ' "■ 
Sayajee cottage loom am 
special attachments for intre 
into this State. These loc 
sold by the Director of 
ture and Industry, Barod 
This State is doing much 
prove the lot of the people 
have established a dyeing 
tion at Baroda and have f 
several girls in the exhibition who 
_make excellent laces of all sorts by 
means of several pins and thread. 
A visit to the State concerns at 
Baroda would be most instructive 
and interesting. Uriya girls could 
be taught to make laces after ii- 
little learning. Spining fraine.s 
also being manufactured tivre 
the State help and tlie weav|)|^ 
school teaiches expert weaving, 



1 74 1 


HAND AND POWER EOOMS 
FOR IND'iA. IMPORTANT 
• TRADE OPINION. 

Mr. E. B. Havell sencfs a letter 
on tire suBjjct of liand and power 
looms for India received by him 
from Messrs. Raffael Bros, a 
well-known firm of loom manu¬ 
facturers in Manchester. After re¬ 
ferring to a series of experiments 
underUken by the firm to produce 
a loom suited in all respects to 
Indian requirements, the latter 
says 

, altAt last we believe we have 
H|^eeded and we are therefore 
entirely new models which 
le to have ready in about 
six weeks’ time. So that 
the close of the year we 
obably be able to deal with 
)ols of enquiries and orders 
ve come round, some of 
the direct outcome of your 
endation. We know how 
you are interested in this 
subject' and we therefore deem ,it 
advisable to acquaint you with the 
above circumstances in order that 
yon may advise those with whom 
you are in touch as they will now 
not wait very long before a domes- 
:ic loom will be put on the market 
IS near perfection as it is possible 
.o get* ^ do not think one can 
mnceive anything more simple and 
!Asy-runniog than tbe rpethod we 
«ve fixed*upon, and w« shall cer- 
^nly affofd^ou an earijr puportu-' 


nity of judging for yoursslf of the 
mistris of the loom in question. 
Meanwhile we beg leave to mail 
you apart a copy of our illustrated 
catalogue of power looms aiid pre¬ 
paring machinery' there is at the 
present time a kefen desire on the 
part of native firms in Bengal to 
go in for power-weaving on a 
small scale and we shall certainly 
do our utmost to encourage the 
movement, for we are conviiiced 
that sooner or later the bulk of the 
cloth used by the natives will have 
to be manufactured on the spot 
instead of being impofted from 
Lancashire. It is bound to come 
and we may as well face the que.s- 
tion now that so much feeling ex¬ 
ists in connection with the partition 
of Bengal, We have equipped a very 
smali factory for Mr. B. K. Ghose 
of Chandernagore near Calcutta 
and would like you to call upon; 
him and examine our make of 
power-looms they are built ^ex¬ 
pressly for weaving dhuties, shirt¬ 
ings etc., and we believe Mr. Ghose 
is perfectly satisfied with them. At 
all events, we have repeated orders 
on hand for him at the present 
time. Dbubtless you ^ill be-hear¬ 
ing of others who contemplate 
erecting small factories of 25, 50 
or 100 power looms and if so, you 
will greatly obli^ by mentioning 
our name for, we know exactly the 
type of looms suited to the require¬ 
ments of the Calcutta trade find 
you will azcee diat We are liv »0; 
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no means dear, seeing that we 
ere to day booking orders for 50 
reed-space looms complete includ¬ 
ing all up to date improvements at 
;^i3.tOs. nert packed and delivered 
free to Calcutta Jiarbour. 


i\EVV MODEL HAND LOOMS 
OF MESSRS. RAFFAlfL 
BROTHERS. 

To The Editor. 

Sir,—VVe had occasion to write 
you on jth Dec. 1905 in referance 
to our New Model Hand Loom, 
wliicli appeals ,to Indian Weavers 
in all pas ts of the country. 

That, the subject is one ol ex¬ 
ceptional interest to your readers 
is evidenced by the large number 
of inquiiics we have received 
from commercial firms and piivate 
individuals, all of whom appear 
to recognise the vast scope that 
exists for the furtherance of cotton 
manufacturing in India. This 
applies not alone to Domestic or 
Cottage Industry, but likewise to * 
Power Weaving. 

Hitherto the .idea htw generally 
prevailed lliat it will not pay to 
go in for manufacturing by power 
on a moderate .scale; this is un¬ 
doubtedly the case in Lancashire, 
where the conditions however are 
altogetVier diflferent from what ob¬ 
tains in India. We are enabled 
to aay'frpm actual experience that • 


a 2s or so L< 3 fo:n. Factory property^'; 

managed, will yiel<4 a very good- 
percentage on the limited outlay' 
involved, say a coufrie of thousand 
pounds sterling for a shed of SO 
Looms', working capital included. 

We have at thfe ffresent tialse 
quite a number of such small Fac¬ 
tories to equip in Bengal with 
our latest High-speed Power 
Looms and are convinced that the 
movement will gradually ext|^d 
in other directions. Your Presi¬ 
dency, in common with Bombay, 
has everything to gain by encoura¬ 
ging and supporting home indus- 
tri.-s We shall be only too pleased 
to deal with bona fide enquiries 
and to furnish the fullest informa¬ 
tion on the subject. 


M.'.nchester Jan. 19 



AMERICAN COTTI 
SUCCESSFUL IN Bul 

Expeiimental cultivati 
five different kinds of / 
upland cotton was tried it 
U()per Burma districts d 
official year igo's-ob. It 
yan the results were ve 
factory, while failures were 
from most of the other 
Seeds of the Pernamh 
cotton were distributed ^^ioioe 
private persons in the Amherst 
district, and the results of the 
cultivation are said to be encoura¬ 
ging. Experiments to im|xWe 
the indigenous variety of cottons 
were carried on successfully ih 
the Nortjrern Arakan, Katfaa j 
Meiktila districts .Messrs. 

Fleming & Co., of Rangoon, 
successfully experimented ' 
several well known Vjjrities/ 
American cottons in the 
District, where Texas 
Caravonica silk were,said; 
doing especially well. 




PART V. 

THE FIME INDUSTRY 


GENERAL NOTES . 

Textile Fibres may be defined, 
in their widest acceptance, as all 
substances that are capable of 
Being spun, woven or belted. They 
may be generally classified under 
two heads. Animal and Vegetable. 
The aninjal fibres again may be 
sub-divided into under two heads, 
silk and wool, using the terms in 
their extended sense. Silk of com¬ 
merce is obtainable from various 
species of moth or silk-worm and 
wool from several animals, such as 
dififerent species of goal , camel, 
rabbit, &c. 

All animal fibres are closely 
related to orle another in chemical 
composition and belong to the 
Nitrogenous or Albuminoid group 
of substances and in composition 
are intimately related to albumen, 
gelatine and fibrine. The\- r.re in¬ 
soluble in water or alcohol, but 
solutions of caustic alkalies cause 
them to swell up and, if boiled in 
these, they dissolve with decom¬ 
position and the evolution of 
wnihoni^ While in the conpiposi- 

the^ 


nitrogenous constituents of silf, 
which embrace albumen, gelatine 
and a peculiar compound called 
fibroin, are free from that elenifent. 

Vegetable fibres also show a 
similar close relation with one 
other ii. respect of their ch““---' 
composition, the basis of th^ 
being cellulose, a compound s 
in ultimate composition to tl 
bohydrates, starch and sugsj 
possessing very marked aij 
tinctive characters. In par^ 
cellulose exhibits a remarka| 
difference or resistance to the! 
of chemical re-agents which ; 
allied substances and the 1 
with which it is associated in ^ow- 
ing plants. It is to this power of 
resisting change that this value of 
vegetable fibre for textile purposi^ 
is due. Vegetable fibres may be; 
divided into three groups or classes,* 
namely,— , ' ■ 

(i) Seed-Hairs, comprising idBi 
■ the different species of cottem. 

(ii) Best ‘Fibres of Dlfcoigleji** 
donous plants, under 

all the.different kinds of 
%veral other’ iibi^s 
: laa#e-iH»y ' 





' (Mi) Fibrous Bundles of Mono- 
:dtyledonouS plants, under which 
oihe Manila-Hemp, Plantain-fibre, 
Vgave-fibre, Goir-fibre, &c. 

As the demand for the different 
:inds of fibre known in the civi- 
ised world is daily increasing, 
;bres of novel kinds are coming to 
he fore. 

In India particularly, there are 
eve^l species of plants and cree- 
lers capable of yielding very 
|ood fibre which are unknown in 
il^er parts of the world. For 

( le, one such is the Sialino's 
vide, later) which promises 
possibilities, if taken proper 

vegetable plant known as 
^-finger {Dhanrosh) has also 
ound on actual trial to yield 
fibres, [vide, later.) 

JUTE 

Of all the recognised fibres in 
Ittdia, Jute stands out the first— 
both^egarding usefulness and quan- 
^y of supply. It is a staple crop 
t^rtWghout northern, and eastern 
Bengal, and, being more paying than 
other crops, has even supplanted 
rke, which ased to be the one great 
staple crop before, to a very marked 
It is now. practically the 
, i‘>^l»cultural mdustiy that 



however now*confronted 
pkptain 


other fibre-producing plants afid 
creepers which are rapidly coming 
to the fore. 

ITS TRADE 

If tea is practically a monopoly 
of the cleared jungles of India 
and Ceylon, jute may be said 
to be a monopoly of the Bengal 
delta. 

In 1904, Great Britain imported 
360,423 tons of raw jute, -valued at 
63 millions of rupees, and manu¬ 
factured jute, the work , of Indian 
coolies, to the value of 33 millions 
of rupees. Much of the raw and 
manufactured jute was rt-exported. 
But besides the British purchases, 
Japan has been buying largely in 
Calcutta. 

The fact that some 40,000 hands 
are employed at the mills in and 
around Dundee shows how im¬ 
portant is the social aspect of the 
question there. We might > add 
that jute gives employment to twice 
that number of people in and 
about Calcutta and Howrah, and 
that at least a million of acres on 
an average are under this extremely 
profitable crop. 

HINTS ON 

JUTE CULTIVATION 

There are certain suggMticH^s 
made in the Agricukural iLedge|, 
•whidh'‘tbe.'^fh>fifi^':of' | 

■toy 



result :-i< 3 at before flowering atod 
steeped for 14 days, 400fi>s of 
stalks, 6 feet in length, when washed 
4nd the fibre threshed out, yielded 
24 lbs/ of fibre, fine, soft <ind silky. 
Cut just after budding, yield 29 lbs., 
but inferior to tins above. Cut when 
in flower, yield 24lbs., but coarser 
than the foregoing. Cut when in 
'pod, steeped for 21 days ; the sbme 
resujt as No. 3. Cut when seed was 
fully matured and ripe, steeped for 
22 days, yielded 261bs., but quality 
very inftrior. 

' It will thus be seen that to secure 
the finest*quality the plant must be 
cut as soon as indication of flowering 
becomes apparent. 

PROGRESS OF Cotton and 
JUTE INDUSTRIES 


nearly 20 _per,':..cet^*,i%i<|i^:>’'faa 
their shareholders evei>, 
are always increasing tljeir 
The number of .lop^s 
jute factories has increased 
less than 10,000 in 1895 to 
20,000 to-day. In 1882-3, there wefe 
only 62 cotton mills in all 
with 1,654,000 spindles and 
looms. Today there are 201 cotton 
mills in India with 5,i64,ooospmdI« 
and nearly 45,000 looms. * Tlw 
cotton industry therefore has iri-' 
creased more than three-fold with in 
the last 20 years. The total ga ^ i l . 
invested in the Indian cotton 
is estimated at ;£■ 12,000,0001 
number of operatives empl 
therr, average 178,500 evei 
The home consumption of 
cotton is greater than the ei 


The growth and expansion of 
cotton and jute manufactures in 
India is the subject upon which the 
Fiflance Minister descants rather 
lengthily. Indeed, the progress of 
jute and cotton industry of India 
stands out in bold relief in an 
wilderness of general depression 
and declining trade ; apd both the 
Government and the people of the 
country have very good rc.isons to 
be proud of the success achieved 
by both. Calcutta-gunnies are not 
only ousting Dundee from many 
fdreign<markets, but are also meet- 
all borne demands. Though 
so.^iitable fis .jwte 


JUTE AGAINST COT 

[From Mt. Srinaih Dutta, I 

Sarati\ , 1 ,,,,, 

In the course of these 40 
cotton has been ousted by-jute'frott 
•tipany a district in Bengal. ' 1 % 
area of jute can be safely 
without reducing the profit 
cultivators. If the CuItiyaS^^^^ 
jute be reduced by one ( 
price will nearly double, as 
no other country that greN#|l}i 
even doubling the prices 
remain considerably 
Woollen totton, with 

-Biixed up for maldi 




reduction of the«rea undi» 
ite will be‘a great blessing to 
liitivators ; they will save the cost 
f cultivation of this one-third area, 
?hile they .will get more from two- 
birds of the .area than what they 
9 W get from the full area. 

The area spared out of the pre- 
mt jute-lands may be devoted to 
otton cultivation very safely. In 
tehar, cotton is sown with maize ; 

: remains to be seen whether cotton 
lay not be sown with jute in 
i|r^al. When jute is harvested, 
j^a-plants will begin to grow 
feofously. 

t nobody dream that cotton 
ig will handsomely pay in 
I, unless cotton be locally 
Owing to competition, the 
1 of profit is so small that 
•ailway and steamer freight, 
ting cotton from Nagpur and 
ly respectively, may be found 
]ch. Cotton growing is there- 
pe closely connected with cotton 
j^^pning. I do, therefore, take 
^ liberty of suggesting that if 
companies for cotton, 
p^ftjpgs mill be started in Bengal, 
hiiti'or a third of the capital ought 
3 ):«in shares of Rs. lo, so that a 
irge section 9f the would-be culti- 
^|l»rs of cotton may subscribe 

you alios/ me in this 
lo draw the attention of 
|a^tid|^^and, through •them, of 


■ '‘I 

csttoH-seed is very good 0^ 
and is very largely used mB^ar,fbr 
this purpose ? It is yielding wealth 
in Behar, as oil-cake is doing ip 
Bengal. In England* oil is extract¬ 
ed from cotton[Seed dnd the oil¬ 
cake is given to cfittle. As a food 
stuff, the seed is, of course, richer 
than the oil-cake. The Bengali 
growers of cotton, will have a newly 
discovered article for feeding 
their cattle with. And there is 
nothing else in which cattle will 
delight 80 much in Bengal. In this 
respect too cotton a desirable sub¬ 
stitute for jute. 

In connection with the above 
observations of Mr. Datt% the fact 
has to be taken note of that there 

o 

is a never-failing demand for gun¬ 
nies all over the world, while jute 
grows nowhere else except in 
India.] 

A SUBSTITUTE FOR JUTEf 

PROPOSED Government 
EXPERIMENTS 

The Board of Agriculture in 
India has recommended to. the 
Madras authorities that steps should 
be taken by them to extend the 
cultivation of what is known as 

* Vide, article on oil from CCtton Seet^ 
.Part III. ' si 

t AVw juts ■Hnds-f Viit pp. 

»1W,' 



Btotipat£tn ‘^t&^H&Mscus eama- 
which Is an efficient substi¬ 
tute for jute proper, and for which 
thfre is already a good demand in 
the London market. Experiments 
in the cultivation pi jute are also 
to be continued itj certain districts 
of the Presidency, where they have 
given some promise of success so 
far. 


RHEA 


. ITS ’qualities and 
PROSPECTS 

A correspondent writes to the 
“Pioneer” :—As time goes on, plan¬ 
ters are becoming i lore and more 
sensible t<f the wonderful qualities 
contairlbd in rhea and it is confi¬ 
dently predicted that the growing 
of it will be one of the future in¬ 
dustries of Behar. Only experts, 
and those who have studied the 
subject, realise the great merits 
possfissed by rhea. It is not only 
a substitute for cotton, but has. 
been proved superior to it, having 
capabilities which cotton does not 
possess. Almost anything can be 
manufactured froip. it, //om the 
strongest rope, equal to a hempen 
one to the finest of silk underwear 
and its durability is far superior to 
anything of its kind. Some scep¬ 
tics maintain that the growing of 
this planf was attempted before in 
the,d(stri<^ and that it was a failure. 

36 cause^ at that 


machinssy 

the fibre was not kno#6 ■sind'^iere-' 
fore, it was, naturally, a foiltufe 
machinery has been brought Io HmS 
required standard of -perfection hb! 
that only obstacle has been remoV^. 
As there is no doubt that, in ceitaite’ 
lands rhea thrives splendidly in the 
district, there is no reason why thO' 
growing of it should not prove a 
complete success. Mr. Jules Kar* 
peles, the well-known Indigo bros. 
ker, is very interested in the sub¬ 
ject of rhea and has persuaded 
many planters to put down planta¬ 
tions. The first exp.eriment was 
tried at Dalsingh Sarai, undei 
able superintendence of Mj 
Coventry, who was the first j 
troduce the plant to the distri? 
it has proved a most successful 
the plant being fine and healtS 

. ^ 

THE RHEA PROBLKl 
SOLVED 


A Rochdale Engineer, cauea 
Tickel, with the assistance’ 6f a 
loqal silk-weaver, named Shored 
claims to have conquered the 
difficulty in rhea-fibre. Anyway’^ 
has succeeded .in so fully cpB'?i% 
cing the traSe of its worth 
Manchester Company has 
^ up, and paid ;^20,ooo for 
secret. The "f extile 
pany, as the new 
named, will establish fts 
in ,RjO<*date ,and 




■ work on a large scSale. Mr. of ribbon (striped bark)® per * iaiB' 
“Nickel, who* will manage the new num and that the London price” is 
wotks, contends that he can deal ;fioper ton.— MYSORE STANDARD 
^dth either cultivated or .uncultiva- - i 


ted ramie in • such a manner as to 
leave the fibre absolutely pure and 
undamaged, and ready for spin¬ 
ning. The specimen produced cer¬ 
tainly look very well. They are 
as white as snow and as soft as 
silk, and, when manufactured, take 
on a high finish. Should the dis¬ 
covery realise expectations, a new 
Industry will be brought to Lanca- 
,^re at a very opportune time, 
tiiriMti the shortage of cotton has 
ist driven mill-owners and 
Is to their wit’s end. So says an 
lish paper of I2th May 1905. 

1. CAMERON ON RHEA 


Ir. J. Cameron, Superinten- 
of the Government Gardens, 


published an interesting 
«m on the cultivation 


memo- 
of rhea 


plants in Mysore, in the 
issue of the “Gazette.” Rhea 


be domesticated in ,tKe 
c^pSt: districts and Mr. Cameron 
•says that the bill country of Hassan 


Mladur and Shimoga affords excel¬ 
lent position and climate for a 


liixuriant growth of rhea. He even 


RHEA AS A BY-PRODUCT 

Interesting Report 
The following is a Report or 
the cultivation of rhea, as a by¬ 
product to tea, by Mr, W. H. St. J 
Mildmay of the Luckwan Tea Co. 
Ld., Sibsagar:— 

In regard to the exppriment ir 
the cultivation of the fibre-yielding 
plant, Boehmeria Ni^2a, locally 
called “rhea,” I thoroughly hoed i 
plot of land, 24 feet wide and 6: 
feet in length. In this plot, I planter 
rhea-roots about i6ft,, Apart, plan¬ 
ting square, during May. 'On th< 
roots giving out shoots, I heavily 
manured the plot and, during June 
cut all shoots off (the plant hac 
been very heavily slated by haii 
and wind) as they were grow¬ 
ing very irregularly. I then fbrkec 
the plants, and in July, cut tht 
stems which had grown with a 
vigorous and healthy, growth, and 
procured a local man to clean th< 
stems. , The length of the stems 
when cut, ran in individual cases tc 
between 6 and 7 feet with ar 
average of about 4 feet 6 inches. Ir 


says that rhea 'cari easily replace this one cutting, the weight of the 
Cknfana camura, which is so cleaned fibre that I procured^! 
a gfrowth everywhere. He ^ I4lbs. (weighed sffter it Sras tbo^ 
that, with orain?i.ry care, uglily dried and Still warm 

, exposure, to 




out* to 4 msuiflds i6 seers to the 
acre from the one cutting. The 
cleaning was done very wastefully 
and was a va-y laborious under¬ 
taking. The* length of the staple 
of fibre was from^ feet to 3^ feet. 

I estimate that considerably more 
fibre could have been produced from 
the stems, if I had had marc 
efficient means of handling them. 
But on these figures, we have for 
five cuttings (I do not think any 
cuttings ^ould be taken between 
November and March) a yield per 
acre pei fennum of 22 maunds. 
After the first cutting, the next lot 
of shoots came on very poorly, 
growing slcTwly and without vigour. 
This I attribute to my not being 
able tcC give the plants another 
dressing of manure, as I was much 


inches*; the- 
thickest stem being 
rbund. According to 
figures, 106 stems weigh 24 Ibk, 
Faure’s machine gives *3 pet Cent 
clean fibre : therefore, the yield fro^ 
this small plot was at the rate bf 
24 maunds 26 seers per aCireV 
Personally, I did not clean thcfii. 
when I cut the stems, in March 
1901,as I did not then know how tlife 
operation was carried out. The beSt 
price 1 could hear of last year was 
;^40 per ton for clean fibre and as 
low as /26 to £27 was mentioned. 
This would not be remunei ‘ 

I do not think that ev^ 
profitable price were obtaii 
owing to the large amom 
manure required, and also owi 
the fact that the most vi| 


too pressed for labour. I have 
since been told that the plant 
requires shade and that it was 
owing to the heat, and not to want 
of i^anure, that the plant did not 
grow as before. Personally, I think 
a heavy dressing of m.inure would 
be absolutely necessary between 
each cutting and very good cult¬ 
ivation of the land,. 

On a plot, grown under plantain 
shade, on an area of 171 feet, which 
had been planted for two years and 
3 months previous to the date of 
cutting, , 1 cut 700 stems, the 
loi^test being 9 feet 6 inches, ^nd 
- length about' 4 fe^-6 


period of the rhea’s groW 
exactly at the same time that 
hand is wanted by the tea*^ 
for his cultivation and martUfi^Hlf;' 
ing of the tea, that this fibre 
produced as a by-product to, ®si|i. ;fe 
any large quantities, 
provided • a satisfatory prite 
obtinable, and that it proves 
to send the fresh cut stems 
to Calcutta Jto be handled, 
area might prove a usdfijl ' 
addition to the income of 
property, , ■ 

I have sent down to Calcal^ 
• some drie,d stems withr.a-.is^^^a 
'■ ascertain whether ^ oi* 



iQte stem. J am also answering 
aoiM Inquiries on the subject of 
sending stems down, and if the price 
proves satisfactory or, if I think, 
anything of service to the communi¬ 
ty should arise therefrom, I will 
communicate again tion on the 
subject. 


SISAL HEMP 

AN INDUSTRY FOR TEA 
DISTRICTS 

Mr.' H. H. Mann, Scientific Offi- 
of the Indian Tea Association, 
Mr. James Hunter have publi- 
a pamphlet that should at- 
±he attention of the planters, 
Le on the look out for a pro- 
e method of utilising waste- 
I The following extracts from 
pimphlet will give an idea of 
lethods of cultivation of sisal- 


l^; The possibility of utilising in a 
fMofitable manner a large part of 
the lands now lying waste and un- 
^hltrvated in the Indian tea dis- 
iiScps, is one which has been promi- 
t^tiy brought before the public 
^ many occasions in the past. In 
many, if ppt in most cases, the 
wasteland is, however, of a type 
Irathih seems as if it can be better 
deyolp^cl, by the ordinary ryot- 
l^n hy the planting com- 
Butwbmi all ^uch land 
. Iksttl^, there remain vilst 



ordinary native culture, not p& 
haps rich enough for tea unde 
present conditions, and yet whicl 
ought to be cultivated, and unde 
certain crops, are' quite capable o 
being sodone Fof'the developmen 
of such land the growth of Agav< 
and similar fibres, known to com 
meicce as “ Sisal-hemp,” or “’MaH 
ritius-hemp.” etc., has been sug 
gested. Now that the market foi 
these materials seems to have read 
ed a fairly stable condition, it ii 
time to con sider by what method* 
such culture can be carried out 
what the equipment is required 
and what are the commercial pro¬ 
spects of a venture like this. 
Characteristics of True 
Sisal-Hemp 

The true Sisal-hemp of com¬ 
merce is known to botanists in twc 
varieties, named, Agave rigida 
variety —elongata and Agave rigida 
variety —sisalana, respect!vely.,_^The 
former of these is the princi 
pal sisal plant of Yucatan, the 
latter that of the Bahamas. The 
general opinion seems to be thal 
the sisalana variety is the best 
Plants of the fofmer variety intro¬ 
duced direct into Sylhet froir 
Yucatan have not been very luxu¬ 
riant and for the Indian tea dis¬ 
tricts the sisalana variety hm 
hitherto, proved t j be pjreferal^ 
■ The variety may be describe ^ 
.posseafed of <^y.,,,a,>^-,«i^ 
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fcwr to six feet long and four to five 
inches wide. These leaves have a 
bloom upon them, giving them a 
Iflue tinge, but when this is rubbed 
off, they are,daKk green in colour, 
much greener tUan'the large com¬ 
mon blue aloe oY the North-West. 
The edges of the leaves in a typi¬ 
cal plant are smooth, without thorns 
or with thorns, so small as to be 
hardly noticeable. But this 
character of thornlessness is an 
extremely variable one. The young 
bulbils and plants for the first year 
of life oft|n, in Sylhet at any rate, 
show decided thorns on the inside 
of the leaf, whjch disappear, or 
nearly so,» as the plant becomes 
older. J^ain, it is not at all un¬ 
common for plants raised from 
bulbils of a thornless plant to poss¬ 
ess thorns throughout life, and to 
be indistinguishable (until the 
flowering stage) from the Yucatan 
variety —Agave rigida, variety 
elongata. The spine at the tip of 
the loaf is an exceedingly strong 
one, often "twisted, and puriilish 
back in colour on all the plants. 

As regards the best time for 
planting, February, is C9nsidered 
the ideal mbnth, but there really 
need be no fear of putting hi plants 
at any time. If put out between 
November and the end of January, 
the plants should be large and well 
grown, ill view of the long drought 
which may possibly follow. Again, 
one would hardly choose the height 
2 


of the rains foi* jjlanting out, 
especially in steep land, where, the 
rain might loosen the soil before 
the young Sisal-hemp really gets 
hold of it, but with a few reserva¬ 
tions like this, obvious to a tea- 
planter, it may be said that Sisal- 
hemp may be put out at any time 
of the year, most convenient to the 
manager of the property. 

Growth of a Young 

When successfully put out, the 
young plants should grow about 
one foot in height per annum. Of 
course, some plants may grow fester 
than others, but one foot per k * 
at this stage will be about an ai 
During this time of growtl 
jungle must be kept down car 
If it is allowed to grow up 
the plants, and then suddenly 
out, it is probable, as has ha 
ed in our own experience, tha 
shock of sudden exposure t 

too mu h for the plant, the __ 

existing leaves will die, and a check 
be given to its growth. 

' . During this time, the true Sisal; 
hemp plant has several enemies, in 
Sylhet at any rate. Cattle form 
one of the worst, and if they are 
allowed to wander through a young 
Sisal-hemp garden, they will inevit¬ 
ably put their^feet on to, and breaiii 
the centre out of a nnffiber a. 
plants. Not content with breahifil 
the plant ih this way, they occ«M^ 
^ally pull out the he^s. 



young plantjs v^ith their teeth, if 
there is nothing more appetising 
near at hand. Deer, in places where 
they abound, also eat out the young 
leaves. Tiiese dangers are, how¬ 
ever, soon over, as only the young 
plants are affected. The big ones 
are well enough able to protect 
themselves against cows or any 
similar animal. 

Working a Mature Garden 

By the end of the second year, 
the cultivation of the garden will 
have become reduced to keeping 
the ground clean immediately round 
lants, and to removing any 
ungle wnich tends to from in 
en. From all evidence at 
It present, it seems advisable 
3 discourage the growth of a 
rass between the rows. Of 
, such rank jungle as sun-grass 
relentlessly be removed, 
hoeings or weedings per 
annum appears to be amply suffi¬ 
cient to keep the jungle down in 
ordinary cases, with more frequent 
removal of creepers as necessary. ■ 
In the third year from putting 
out, the plants should have attained 
a height of over four feet, and are 
big enough'to permi# of cutting a 
few leaves. As before explained, 
the leaves open from^ a central core 
and gr&dually are pushed out from 
the centre by the growth until they ^ 
finally raach a positioft at right 
angles to the trunk of the plant 


In practice, they are considered 
ready to be cut when they have 
reached a point forming about half 
a right angle with tha trunk. ' 

Cutting of the leuves may be 
made at all times tff the year, but 
in the Indian Tea districts, there 
are .strong reasons for limiting this 
operation practically to the months 
from October to June. The princi¬ 
pal reason is that only at' that 
time, the atmosphere is sufficiently 
free from saturation, for t^e fibre to 
dry in the open air. At other times 
the necessity for artificial drying 
increases. 

Class of Soil required 

Supposing a supply ef plant is 
available, what is the type of land 
to be used for a Sisal-hemp planta¬ 
tion ? —On this point the most wild 
and rendorn statements have been 
made. Some have even suggested 
that the poorer the land, the better is 
the growth of Sisal-hemp. While, 
however, this is not in any .sense true, 
it may really be said that the Sisal 
plant does not require a rich soil. In 
Yucatan, the conditions are gene¬ 
rally very muqh poorer than are 
likely to occur in ourTndian tea- 
districts. A few inches of a lime¬ 
stone soil under-laid by limestone 
rock, represents the usual condition 
of things. , 

It may be said frofti actual 
Sylhet experience, as well as that 
obtained in other countries,— 
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r (i) That the first essential for 
Sisal-hemp culture is a well drained 
soil. The tea-plant is quite sensitive 
enough to standing water in the soil, 
but not nearly to the same extent 
as the Sisal plaRt. A water-logged 
soil means death to Sisal. 

(2) That it is equally necessary 
that the land .should be moderately 
light. The tea-plant fiouri.shes fairly 
well*on a stiff soil, provided it is 
well drained. With the Sisal, it is 
not so. ^ The plants quickly be- 
some seedy and of no great value 
as fibre yfelders. This is, at any 
rate, our Sylhet experience. 

(3) That tocf rich a soil leads 
to very great h .xuriaiT'o in the 
plants, but at the same time to a 
reduced percentage of fibre in the ■' 
leaf, and that, hence, many of the 
rank virgin jungle land.s of the 
Brahmaputra and Surma Valleys 
may be fo.und not to give such eco¬ 
nomical resuks as less favoured 
poi*tions of the tea-districts. Ex¬ 
actly how rich a land may be with¬ 
out interfering with the fibre por¬ 
tage, has still to be tested, but 
substantially, 4 t may now be taken 
that, on the richest dands; .there will 
be a greater percentage (given the 
same type of plant) of pulp, and 

a less percentage of fibre. 

Time And Mode of Planting 

Lanfl for plating should be, 
cleared just as if it was intended 
to plant-tea. If it has carried 


bamboos, it is ver/ necessary to see 
that the roots of these .are killed- 

In actually planting out, a pit 
should be dug rourid every place 
where a plant is intended to be 
placed. It is not sufficient to make 
a hole with a dibble or pointed 
bamboo, and put in the plant, but 
the soil round about must be 
carefully softened by a hoe, four to 
six inches deep, and the plant 
placed carefully in the softened soil. 

It is very important not to plant 
too deep. In no case should point 
of origin of the leaves be covered, 
as, if this is done, it is most likelv 
that the new leaves will rot; 
they are produced. In fa< 
even important to see that n 
gets into the inside of the 1 
This warning is rather ii 
ance, as the plants are ! 
top-heavy, and are made tdj 
up so much more easily bj^ 
stuck well into the grouna, cnac 
the coolies employed in , the work 
are apt to plant J:oo deep unless 
carefully watched. If this is done 
Ibe result will be that in wet 
weather the plants will get sodden 
and will rot. 


SISAL HEMP CULTURE 


EXTRACT 

* * There has been so 
discussiod as 4 o the p«ospeeta:|^ 
^ Agave fibres in India, and so 
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inquiries as tp whether Sisal and 
(ther Agave fibers should he culti¬ 
vated in conjunction with tea-cul- 
ure', that the two gentlerhen (Mr. 
larold H'. Mann and Mr. Jamer 
rJunter) decided to embody all the 
nformations available in a handy 
brm, and the result is the pamph- 
et before us. It must be stated at 
;he outset that the authors have 
left out of consideration thebotani- 
:al 'aspect of Agaves, about which 
there is so much confusion at 
present: they have confined their 
attention to the purely economic 
and commercial aspect of the 
Afivave fibre industry in general, 
e Sisal Hemp (Agave rigicla 
Sisalaua) in particular. After 
a very brief history of 
5 , the authors proceed to a 
eration of the characteristics 
true Sisal 'Hemp, and here 
valuable measurements are 
^ which should help those in¬ 
tending to plant it, to distinguish it 
from other so-called Sisals. The 
question of thcfrns along the edges 
of the leaf is not disposed of in a 
satisfactary manner It has been 
found that the true Sisal may have 
thorns; and leaves on the same 
plant have' been found with and 
without thorns Therefore, to say 
that “the typical Agava rigida var. 
Sisalane has no prick‘les on the side 
of the^ leaf,” is incorrect, at any 
rate, so far as Indian-grewn plants 
are concerned. 


The soil question is one ^f 
some importance, and this receives 
a good deal of attention from the 
authors, who say—“It may be said 
from actual Sylhet experience as 
well as that obtained in other coun¬ 
tries— (i) That the first essential 
for Sisal-hemp culture is a well 
dra,ined soil. The tea plant is quite 
sensitive enough to standing water 
in the soil, but not nearly tb the 
same extent as the Sisal plant. A 
water-logged soil means dead Sisal. 
(2) That it is equally necessary 
that the land should be moderately 
light as that it should be drained. 
The tea-plant flourishes fairly well 
on a stiff soil provided *'it is well 
drained. With the Sisail it is not 
so. The plants quickly become 
seedy and of no great value as 
fibre yielders. This is, at any rate, 
our Sylhet experience. (5) That a 
too rich soil leads to very greal 
luxuriance in the plants, but at the 
same time to a reduced percentage 
of fibre in the leaf, and that hence 
many of the rank virgin jungle 
lands of the Brahmaputra anc 
Surma Valleys maj^ be found noi 
to give such economical results as 
less favoured portions'of the tea 
districts. Exactly how rich a lane 
may be without interfering witl 
the fibre percentage has still to be 
tested, but substantially it ma' 
now be taken that on the, riches 
lands there will be a greate 
percentage (given the same type o 
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plant) 6f pulp, and a less percent¬ 
age of fibre.” 

* The above accurately represent 
. the soif con^jtictfis necessar) for 
the successful'viuftuie of Sisal 
Hemp. ’ 

We do not agree with the 
authors as to the be.st means *of 
increasing the plant. They quote 
the opinion of Sir D. Morris in 
favour of propagation by suckers 
in preferelice to bulbils. He says— 
"I am of ^opinion that pole-plants 
(t. e., bulbils), produced as an expir¬ 
ing effort of the parent-plant, arc 
not always; calculated to produce 
si'ch robu^st plant,-, as suckers. At 
least, they arc not likely to be so 
when derived from plants whose 
leaves are poriodically reduced 
for fibre purposes. It would bo 
well to investigate the matter 
experimentally. This slight be 
dong by planting suckers and pole- 
planis side by side, and watching 
the results.” . On this the authors 
observe—“Whatever the ultimate 
conclusion may be, at present, in 
the Indian tea-districts, the use of 
bulbils or pole-planth is "inevitable 
owing-to the number required. As 
each pole gives on the average 
about 1,200 to 4,000 young plants, 
it is the only way of getting a large 
number of young from the few ex¬ 
isting established ones. It is pro¬ 
bable that the yse of bulbils will 


ultimately be all butfenjirely 'given 
up in favour of suckers.” The 
question is an open one at present, 
and it is not fair to dogmatise 
this stage. 

The chapters in planting and 
working a mature garden are practi¬ 
cal and contain all the necessary 
instructions. Communications and 
factories are dealt with in a practi¬ 
cal way, while the chapter on fibre- 
extracting machines will be found 
unusually interesting at the present 
moment. The merits of the vari¬ 
ous machines are fully described 
and : ome of them illustrated "n,* 
chapter dealing with the pn 
of the Sisal fibre indus 
perhaps the most important: 
commercial man, and we sh; 
go into this aspect at prese 
cause we hold decided vie 
the subject. 

A FURTHER NOTE 

*By Chas, J. Greengrass, 
PuTTUR, N. Argot 

The following letter appears, 
in the Madras Mail, with our con¬ 
temporary’s o 6 i(er dicta ;— 

“In your leader of tffe 
ultimo on^ ‘Sisal Hemp in 
you raise the question %s to 
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best variety ' to Cultivate, if 
planting in, this time is to be taken 
up on a large scale. In a previous 
letter of min^, on the .subject, I had 
advocated the adoption of the 
species' Agave Vivipara’ as being, 
of all the species, naturalised in 
India, the best fibre producer. This 
was my experience on experiments 
carried out on almost all the 
species at present known in India. 
Experiments were also carried out 
on sqane leaves of the variety ‘Sisa- 
lana’obtained from the Botanical 
■(gardens near Poona with a view to 
Comparing the merits of the two 
' :s. Though the consignment 
ives obtained was small, it 
ufFicient for comparision, and 
rrent the conclusion arrived 
it the.se two species, A. vivi- 
and Sisalana were about 
in this respect. This as re¬ 
quantity. In quality, the 
r, if anything, had the advan- 
the fibre being longer and 
of finer texture and of equal 
strength. 

From what I can make but 
, from your article, Mr. Mann and 
Mr. Hunter do not seem to have 
paid any -particular attention to 
this species of aloe, but to have 
devoted their experiments more 
to th^ testing of the American 
plant * This latter is placed 
by these gentleman as “far« 
_ % 

* All ayagas are natiree of America.—Ed. 


ahead of any," with the bide aloe 
occupying an honourable place. 
Messrs. Mann and Hunter placed 
Furcraea, not the bide aloe,, next to 
the Sisal varieties. I am quite 
sure, as I have " found the lat¬ 
ter very inferior as a fibre producer 
compared with A. vivipara, that 
if this plant had been properly 
tested, they would be of the same 
opinion as myself. Another point, 
and a very material one, in favour 
of the A. vivipara is the fact that 
it is already naturalised in India, 
and can be procured’ in large 
quantities near at hand, and at a 
fraction of the cost of the other; 
so that, cceieris paribus, I think, it 
would be unwise to ‘discard a 
species that has already taken 
kindly to the Indian soil and 
climate for one which is exotic and 
the behaviour of which is conjec¬ 
tural, when planted on a large scale 
in this country whatever may be its 
merits in other lands. My ativice 
would therefore be that, planters 
who intend 'going in for this in¬ 
dustry, should utilise the facilities 
near their doors instead of going 
further afield. ..This especially to 
those who have but a moderate 
capital. Experiments could, of 
course, be also carried out with the 
American species on a gradually 
extending scale, when, if the latter 
has proved itself worthy of the 
preference, it could be substituted 
for the others without anysrisk, hav- 
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in^ in. the meantime a species to 
depend upon, which is sure not to 
play them any tricks. 

*The A. tvivipara is found 
throughout tht Deccan where the 
natives manufacture* rope out of its 
fibre. The Mahrattas call it gUyle, 
and only the non-caste Hindus, the 
Dheds and Mangs work it. TJic 
latter are one of the criminal 
classdfe of the Deccan, and when 
not engaged in robbery, they em¬ 
ploy their time in manufacturing 
fibre and rope from this plant. 
Their methods arc primitive. The 
leaves or blades are cut w'ith a 
hooked knife. This knife is then run 
along the ttvo edg’S to clear the 
small croaked thorns, and the end 
spike <?ut off. The leaf is then 
split up into ribbons and tied in 
bundles. These bundles are then 


PRICES OF SISAL AND 
MANIAL HEMP 


Englishman, March* 1906. 

Of 487 bales Indian Sisal, '184 
sold at £ x6-io s. to £ 30. 

At yesterday’s auctions, 831 
bales of Manila were offered and 
85 sold at £ 38-10 s. to £ 39-10 s., c 
f and i. Of 168 bales Mauritius, 
41 sold at £ 28 to £ 30. Of II 
bales Bombay, 4 sold at^ 15-5 s- to 

16-15 s. 57 hales Jubbelpore, 
214 bal“s Allahabad Sunn, 190 
bales Bengal Sunn and 56 bales 
Sanseviera were bought in. 

EUROPEAN ENTERPRISKa 

IN THE C. P. 


soaked in any neighbouring stream 
for seven days, by which time they 
have rotted. The next process is 
to bSat out the rotted leaves on 
stones with a wooden mallet, 
which gets rid of the flesh, leaMng 
the fibre. This method, I need not 
say, injures the fibre considerably, 
and the consignmepi.t sent to Liver¬ 
pool fetched'only £ 11 per ton, when 
Sisal-hemp was command;:,g £ 20 
sic, the latter machine-cleaned. This, 
however, was no criterion of their 
relative merits, as a sample of 
the fibre Cleaned with a knife was 
pronounced in England to be as 
equal inequality to Sisal. 


European enterprise is 
up the cultivation Sisal Hesmp 
plant in the Central Provin¬ 
ces. The authorities are leasing a 
large area of land in certain forest 
reserves in the Sambalpur district 
fof the purpose. 

SISAL FIBRE 
IN SOUTHERN INDIA 


In regard lo sisal fibre •cultiva¬ 
tion in Western and Southern 
India, we‘learn that tl^ Mysore 
State Gardens are doing a big busi- 



ness‘in the supply of plants of 
Jigdvc tigidct for which there is an 
increasing demand. The gardens 
sent out 45,000 plants last year, 
and exjJected to have an equal 
number available this year against 
which they already had a single 
order for 100,000 plants. This is 
satisfactory evidence that the in¬ 
dustry must be making great head¬ 
way in Southern India. Among 
other public demands on the gar¬ 
dens is that for seed of the Ameri¬ 
can Sumach or Dtvi-Divi —a valu¬ 
able tanning agent—of which large 
quantities of seed are being sent 
Rhea, Black Peruvian Cotton 
Manila Hemp are all under 
It the gardens and promise 
‘n out well. 

SISAL SEEDLINGS 

The Secretary of ihe Assam 
Branch of the Indian Tea Associa¬ 
tion notifies that seedlings ,and 
suckers of sisal fibre plant may be 
obtained from Mr. J. C. H. Mitchell, 
Balipara P. O., Tezpur, 

ALOE OR AGAVE FIBRE 
From The Market Report 
, % ' 

At fbe present time the demand 
for all kjnds of good and strong 
fibre, is so great that it may not be 


an exageration to say th.it attempts 
are being made all over the civi- 
lised world to discover some kind 
of good and stroj?g fibre which 
may be used for .spii^ning, weaving 
or rope-making’ pf.f poses, and the 
discoverer is sure to make a for¬ 
tune for himself. Almost all the 
fibre bearing plants, trees, and cie- 
pers are being constantly experi¬ 
mented upon by all interested per¬ 
sons all over the world and speci¬ 
ally in India where such plants are 
found in abundance. 0 ( the vari¬ 
ous kinds of plants foun^ to contain 
valuable fibre in India, the follow¬ 
ing may be takeij as the most impor¬ 
tant, namely,—Agave; plantain, 
pineapple, rhea, &c. &c., and all of 
these may be taken up with a very 
small capital but yielding large 
profit. In fact, the above plants 
may be grown with only a nominal 
outlay which may even be within 
the means of middle class people, 
and as the demand is unlimited, 
pernianant and ever-increasing,one 
can easily make his fortune in a 
few years, out of any of the above 
industries. 

Of ^11 the above, special atten¬ 
tion is now beirig ' paid to the 
Agave or Aloe fibre which has at 
last been extracted successfully 
ond at cost which may leave a 
very handsome margin for any one 
who cares to take it up. < 

Agave is a plant which grows 
nearly all over the world and speci- 



also^ but it 


W • • • 

ajly '\ery Jaryely in America. This The Jeaye&y.itrf 
plant is found growing wild in arery juicy wad . 
many parts of India 
Wits not a of 

said that t^e J^ortugoese^ when 
• they had their*4etlfeinent at Chin- 
surah, brought otit this plant from 
America and planted all round their 
gardens as a sort of hedge to keep 
out the cattle from the gardens. 

Gradually from its use by other 
persons for the same purpose, it 
has now spread itself nearly all 
over Incrta. Most probably its wide 
distribuiicui all over India is greatly 
due to the Railway Companies, they 
having also made, use of this plant 
as hcdges,»as extra precaution for 
preventing domestic cattle or wild 
animals from straying into their 
lines, over and above the wire fen¬ 
cing on both sides of their lines. 

Much thanks are therefore due to the 
Railway Companies for their help¬ 
ing the growth of this most useful 
plaftt, though with very little know¬ 
ledge of its usefulness and never 
for a moment thinking that there 
is a great future awaiting this most 
insignificant looking wild plant. 

For hundreds fii miles these 
plants may ‘be found growing on 
both sides of the East Indian, the 
Oudh and Rohilkliund and other 
Railway lines forming most formid¬ 
able second hedges of their lines 
and in Oudh and its surround- 
iflg provinces it grows wild over 
■laugps of■ ■ / ■: 



nioet valuable 
world as the Aloe' 
there is now very great 
over the civilised world ahttr 
ally in England. This 
sists of a root, out of .which' ;* 
suckers come out making (it-,: 
like a huge spider with 
numerous feet than found 
Nature, and leaves which shoot ,up 
in luxur’ant growth from tl^ %>p.nf 
the root. 

Each of the suckers c 
out of the root, as described 
generally takes to the group 
gradually becomes the roc| 
separate plant. Thus to grq 
plants, one has only to 
suckers off from any one 
plants and plant it somewhl 
on the ground and in due 
the plant will grow. ThHS,f!fpqh; 
one such plant thousands >iHay- 

easily grown in two or three-yOars 

• 

« I -J. ; 

As is described above,, 
leaves are very juicy and ther^t^ 
the proportion in weight of the r*w 
leaves to the ready fibre is 
5 to 1, or in plain language it i)|^1 
cessary to cut 5 mds. of leavesriK 
get I maund 9 f ready fibre^ 

The leaves are thkh, 
ing full <ff juice fpd 

, ;-TQ,a^fe' 
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i&Ves, the ^ juice must first be 
Ihcu-oughly taken out and then 
tiie green parts of the leaves, when 
the fibres come out, which must 
be carefufiy and thoroughly washed 
to take off the" gummy portion. 
The fine, silky, white and strong 
fibres are thus obtained way 
and are commercially sold as 
Aloe fibre. ..The longer and whiter 
the fibre, the more valuable it is. 
At Calcutta, the best quality may 
fetch as high as Rs, 12 to 13 per 
aakupd and Rs. 6 per maund for 
^^..Ibwest. Extra fine lots may fetch 
its much as Rs. 16 per maund, with 
iniited demand for all the 
it qualities upto any quan- 
liatever may it be. 

! give below a statement of 
rom which it will appear that 
s ample margin for any one 
: it up and invest his capital, 
by the by, is very insignifi 
t. 

f . We shall give here the cost per 
ioaund of fibre, provided the 
grower has taken up at least 50 
of land for its cultivation'. 
Ifttdqhe on a smaller scale, it does 
not pay. In a village, plots of 
laiid where no other crop can be 
grown, highlands whicL now gene¬ 
rally are the most jungly portions 
of villages, and such other neglec- 
led pa^ ihay be taken lease of at 
l|yery1^W rental from the zemin- 
tt^JAhdVthis plant majf be grown. 

.. v'raay", , janyyvhere,- 


provided it gets plenty of sujp and 
fresh air. There is no necessity 
either to till or manure the ground 
in any particular way or to keep 
up a free and coqsta^t supply of 
water for its gfowph. The plant, • 
which does not generally send its 
suckers or roots too deep into the 
ground to draw water or moisture 
from it, possesses a special power 
to draw sufficient moisture from the 
atmosphere through" the leaves for 
its maintenance. It is for this reason 
only that the suckers, dt least a 
good number of thenj, may be cut 
off from the root without in any 
way affecting the_ plant itself. 

To grow the Aloe'or Agave 
plant, it is necessary to« only dig 
about 1 ft. square and about i feet 
deep holes on the ground, only to 
loosen the earth and then the 
suckers are placed in the 
holes with a small amount of loose 
earth over them. For a short time 
or until the first shoot comes* out 
from tlie ground„it is necessary to 
sprinkle water from time to time, 
and to see that it is not destroyed 
(which is very scarcely the case) 
by any insects ,qr animals. When 
once the plant begins ‘to grow, it 
scarcely has been found to die; 
but all the same, the grower must 
carefully watch the plants, till they 
are big enough to suck their sub.^ 
sistence from the ground f>r atmOs« 
phere. They; must be planted 
least 6 ft, apaftj'if ,, 




. .Tbusw« cati grow, in &bigha 
of land, about 400 plants easily. 
Taking each plant to give about 4 
Sber of clean,fibre in a year at the 
lowest) we ,get in a b%ha of 
land about 40 ts^aufids of fibre in a 
year. Taking a|fain that the fibre 
thus prsduced is the lowest poss¬ 
ible quality and does not fetch 
more than the lowest value paid 
for it, say, Rs. 9 per maund, still 
the gross return per bigha of land 
will be Rs. 240 a year. But, if only 
g. little extra care is taken, a bigha 
of land njay yield more than 40 
maunds and the quality also may 
be’hiuch better ajid may fetch as 


,their capital outl^., It, is *a,ptf 
that our countrymen, ntitih such 
splendid opportunities* for eBiploy- 
ing theniselves, their capitadl |U |4 
their own poor coufttrytoen,, look 
for wretched service under more 
chants or the Government Tb'#' 
can in a small way start the tr^df! 
in Aloe fibre, if they can only put 
together such a small sum as Rs.jop 
or thereabouts and graduaUy'c»« 
invest more and more in it as they 
gather their profit every year. 

Note—This is merely an'eetimate. He 
aotnal outterii may of course'exceed or fall 
short of this, according to ciroumstaai^OM. 

Memo, of Cost per bigha, i 
at least 50 bighas of Ian 


high as R* 12, or even Rs. 16 per 
maund (tbe latter rate, of course, is 
very nare and only exceptionally 
good quality of fibre fetches such 
a high price) in which case the 
gross outturn may be as high as 
Rs. 500 per bigha. The cost of 


Rent for one year for I bigha of 
unproductive high land, at the 
highest. [But such lands may 
be obtained at such low rate 
as 2 annas per bigha. We 
t!»ke the highest possible 
figure,only to avoid all possible 
doubts from the minds of the 
intending investors] . 


production and other coats to send 
it (k)wn to the Calcutta market, all 
put together forms only a frac¬ 
tional part of what may be obtained 
for it, as will be found from the 
table given below, and will leave a 
clear profit of many hundred per 
cent, on the capital outfay. At a 
hard time like the present, people 
eagerly invest their hoarded wealth 
in Government Securities on 3 or 
Mft per cent interest per annum, 
and therefore, it hears like a fairy 
tale to learn that there ^ is A' 

" .trade it^iqb pjigr yfcld:f.8 much a® , 
:iliiis.'|jgn4red'iier ewt'.or- inpr«)'bn- 


40 men for the purpose of dig¬ 
ging 400 holes in the ground, 
each measuring I ft. square 
and 2 ft. deep, taking each 
man to be able to dig io such 
holes in a day, at' the lowest 
. and taking the wages of each , , 

•men at 4 ans. per day ... IO tt' ■ 
IO men for planting 400 suckers 
in 400 holes at the rate of 4° 
per day per head and the 
wages at 4 ans. per bead . 
Supervision *of the plants tUI 
they grow sufficiently high to' 
support themselves and water- ■ 
ing the same, at the rate of ; 

I man fdr eeery 10 bighas, 
taking hil wages at the rate dr,; 

Rs. 8 per month or R». m ^ 
year,, and therefore the cb!% 

„peT higha is in, an 

f?-' . 



’ cost iii the ee^dUegs is oat 

l^ea ini» socouLt. The pknts'^w wild and 
iis collectad with a little eSOTt and noini* 
tud expense. It they are to be paid for, at 
all, Rs. 3 to Bs5 per 100 may be put down 
oQ this head, for purposes of the*estimate. 

Thus tlie cost of growing the 
plants per bighh, which yields 40 
maunds of fibre as has been shown 
above, is about Rs. 23 and there¬ 
fore the cost per maund comes 
to about Re 0-9-6 or a little less. 
Then, of course, (jomes the cost of 
eKtracting fibre from the leaves, 
which no doubt is the highest item 
of all the expenditures on this 

hi^d. 

res may be extracted either 
id-labour oV by machinery, 
done by hand, it takes more 
id costs more and at the 
me the fibres, obtained are 
' clean as those done by 
ery. A new kind of machi- 
will shortly be imported 
1 be working the fibre which 
an and extract fibre at about 
ipt Ans. per maund, or there- 
l^nts. The railway-freight, evep 
the farthest corner of which 
&atct)|ta .is the centre, to Howrah 
>r to. any other Calcutta station, 
anhot be more than 12 annas per 
liaupd, at the^ highest. The cost of 
ipbdiitction and railway-freight put 
oi^tber does not, therefore, exceed 
highit^ Re . i-8tO per maund. 
idid tortile ffpst of 'growing the 
|^^«M'%iire«':above,'Whk!b‘is Re. 
^'(^5 ■.i^^'':SB!^«nd> the ' 


L fe,,; till the time ^ 

Calcutta market for sale is ' Ri 
2-1-6, or say, nearly Rs. 2 pjr 
maund. If cleaned ‘’by hand the 
cost comes to be a' little less, but 
the machine-cleaned fibre is much 
cleaner than the hand-cleaned fibre 
and fetches at the lowest* R,S. 10 
per maund, thus leaving to the 
grower a clear profit of Rs. 8 per 
maund or Rs. 320 per bigAa which 
is equal to 400 per cent, on the 
capital outlay. i 

This trade is specially suitable 
for the Indigo and Tea planters 
and large landholders. InJigo 
planters who own large plots of 
land, may most profitably take to 
this trade, which is sure to give 
them a much larger profit than 
what they could get for their 
Indigo, even in its best days. Indigo 
is a dying industry, whereas trade 
in Aloe fibre is a new and most 
promising one. Aloe plantation is 
exactly suited to them which will 
prove, in near future, to be a more 
profitable trade than their indigo. 
Tea-planters also who have large 
tracts of land, “which they dp not 
know how to utilise, if they grow 
Aloe on their spare lands, they will 
get a very fair additional profit 
which will be nearly four hundred 
per cent, on the amount they "wil^ 
invest in it. We can, tfierefore,’ 
d^w thmr j^ttenJ^Um. 1 b , f 



of fibre obtainable per acre, it may 
be saidthat so much as 40 maunds 
may be,' obtaitied per year, per 
bigha (a little less than one-third 
of an acre.) 'tlius* an acre may 
yield about 5 tons a year. This 
may seem to be an absurd figure 
and in the opinion of many, <in 
acre cannot yield more than about 
half a* ton of fibre, at the highest. 

The plants may grow and grow 
vigorous!}* and luxuriously, if they 
afe planted 2 yards apart. Most of 
us have sben Aloe plan,t growing 
luxuriously on the railway sides, 
close to the other without any 
space between. When planting, 
the growers need not take any 
extra care for the plants, which will 
grow themselves. They must con¬ 
sider it to be a wild plant and al¬ 
low Nature to have full play ; any 
extra care may serve quite the op¬ 
posite purpose. The reason of our 
fixing two yards as being the inter¬ 
vening space, between two plants, 
is that, if grown in this manner, the 
plants may be very carefully ex¬ 
amined each and all, and the planta¬ 
tion itself looks vtry mice and 
clean. A btgha oi land is 40 yards 
long by 40 yards broad or 1600 
square yards in area. Thus, if 
planted a yards apart, there would 
be 400 plants in each bigha or 1600 
Square yg^ds of land. After a few 
yi«ts, ^say 3 or 4) when the plante 


fdant in a year‘and'i|pj^|i^K||i|:*^^' 

raaunds per bigha 'per 

after all an ideal figur^. ^ ' V 

Of course, 40 maunds is' 
highest yield, but 20 maundsiiwj 
bigha or 1600 sq. yards may W’ 
safely put down as the aveH^ 
return. 

It must be clearly understood- 

that these plants do not like mi^cli 

water. The principal part of their 

nourishment they draw from the 

atmosphere through their long 

leaves, roots being only,, the 

, secondary means in the matfejKvOf,- 
... . . 
supplying the necessities of 

Such being the case, one may ; 

ly dispense with water, as soc 

the plants grow a little, t| 

when the suckers take roca 

begin to shoot out leaves. , 

too much saturated with 

instead of helping the growtl 

kill the plants. High and^^^" 

lands are always preferable t4'^w 

marshy ground. , 

* ‘ALOE CULTIVATION IN 
MADRAS 


A new industry has been 
menced at Yercaund in MaddW * ^ 
the shape of fibre cultivatiite'i 
the last seven years, a sn^C 
, company has , been 
• Pii^a!bt'VeTts;;*stafe awit^r 







tiijs recent < depression of coffee 
prices, the .prgprietors resolved to 
open out the remainder with the 
Fourcroya Gi^untea aloe, a species 
of Agave which grows here natur¬ 
ally, and attains a very large size, 
some of the leaves being as much 
as from nine to ten feet in length. 
It is a much handsomer and larger 
plant than the ordinary railway 
aloe, and is of a dark green colour. 
If untouched, it generally flowers 
in about ii to 12 years, but 
when cut, it lasts several years 
longer. There are many aloe 




es here 15 years old, which, 
their growth, have had 
150 to 200 leaves, and which 
quite 12 ft. high, spreading 
leir broad, spiked leaves all 
, with almost mathematical 
lion. About five years ago, 
lompany opened out a block 
s aloe of 40 acres in extent, 
ilanting five by five, or about 1,500 
the acre. The plants having 
‘ ^ow ..reached a considerable size, 
a,to ready tor treatment and a 
'^qtiaotity of machinery has been 
obtained from England for working 
.)tihein. The cultivation of the aloe 
is very simple and inexpensive. 
Wlien the tree sends up its long 
shoot 30 30 ft. high, it is covered 
;:%ith fiowera, which Jurn into bubs, 
i’Sf fai^e dusters hang from 

.swot this dies and 

.A>ot.$n the 


accord. It is only necessary: to 
dig these up, to put them into nur¬ 
series, and then transplant them. 
The holes required nare srtiall, and 
there is no expense for weeding or “ 
manuring. During the first two or 
three years, the weeds are cut 
down once a year at a cost of 
about Re. 1-8 per acre. After that 
the plants more or less weed them¬ 
selves, and are ready to be treated 
after the fifth year. Only a few 
leaves are cut each year' from the 
bush, and it is calculated that, cut¬ 
ting ten leaves annuallylthe process 
may gb on for ten years. The 
great drawback • to the successful 
cultivation of the aloe Agave 
hitherto has been the* enormous 
cost of the carriage of the leaf. 
The Fourcroya Gigantea, the 
largest of the species, does not 
grow so well on the plains as it 
does at an elevation of 4,000 to 
5,000 feet. Hitherto experiments 
on the plains have been corfnned 
to the Brazilian aloe, which grows 
so luxuriantly in the railway hedges. 

In many parts of the Madras Pre¬ 
sidency, especially in Berilly and 
the Ceded districts, this aloe 
grows wild, scattered’ over waste 
tracts and planted by the sides of 
roads. Now, the aloe leaf is large 
and heavy, but contains only’a 
very small proportion (3 per ' 

is high) of the fibre to tie weig^ 





it gro>^*and car^d several miles 
to the mill, the cost of production 
is so heavy that there is little 
raaigin left for^a profit. ' Still, even 
under Such circumstances, a profit 
can be made. a;he ^reat object is 
to get the cost of carriage re¬ 
duced to a minimum. The Madras 
Fibre Company, one of the Direc¬ 
tors of which, by the way, is a resi¬ 
dent .of Yercaud, is at present 
woiking the aloe in the above ex¬ 
pensive manner, but it is also plan¬ 
ting out * several thousand acres 
systematically. Of course, some 
years must elapse before these 
plantations are sufficiently mamre 
for treatme«it. 


EXPERIMENT AT THE 
HINDUPUR FARM 


Some very interesting experi¬ 
ments were conducted at the 
Hindupur Farm in extracting Agave 
fibre. Leaves weighnig 3,542lbs. 
were collected, washed, beaten and 
the fibre separated from the green 
mass by employing in all, 35 adult 
males and 25 boys. The quantity 
yielded 105lbs. of clerti fibre, 
and cost, in labour, Rs. 19-14-6. 
On this basis, 2,240 men are re- 
qjiired at 3 annas per day, to pro- 
■ dnee onettpn of fibre. Mr. Benson’s 
i^^lon on the remunerativ.e charac- 


be worked only as H .^-yiroddet 
the ryots in the “off: sdasoni"! The 
use of machinery; bf «b«rse, 
connotes .large supplies oi loayeS 
at suitable centres. 


A TEA-GARDEN MANAGER’S 
OPINION 


“There is only a little of aloe 
plantation in India just now. There 
is one plantation in Bombay, one 
in Madras, one in Sylhet, one ir 
Ranchi and one in Tirhoot. Seen- 
ing the large profits that are 
people are taking to its plar 
all over the country. 

{a) Exposed high groi 
suitable, a damp soil will not 
this plant. 

(6) Aloe, planted on 
cleared hilly land, will grov 
well. 

(c) If planted 8'by 8', an sudi' 
of land will cover 1362 plbnW ‘< 
by 8' is a suitable distance. §1 
aefes of our garden are pladt^ 
like this. 10' by 10' would tie a 
unnecessarily big gap. 

(d) Thedeaves mature for treal 
ment after the fifth year and gp M 
till the eighth. The leaves are; Ct 
twice a year :Jhd at evqty^^^bli^ 
a plant yields 30 to 3^5 

, : After, the eightlt' 







■'a^w plant has be put ate 

-thus vacated. 


(i?) I devised a machine which 
extracted fibre beautifully, but its 
outturn being small, the expenses 
are not met. 

In March last year, I had been 
to see the working of a machine in 
Daurachira tea-garden in Sylhet. 
There I saw the "Pioneer Iron Co’s 
Fibre Machine" which extracts 
fibre out of 8000 to 10000 leaves in 
an hour. Price of the machine is 
,Rs. 10,000 and the motive engine 
Rs. 9000. 

) There are 3 machines by 
3 uter, price ranging from 
joo to 5000. The outturn is 
iratively less than the above 
ne. 

I There is quite a variety of 
omrnonly known :— 


per maund in London. Thjs ^,t|jp 
variety ordinary put in as hedgings 
round Jail-compounds. 

(v) Agave Gigantia 
(vi „ Vivipara- 
(vii) „ iB(y)iod Vearah Zela^ 
niker known i'n vernacular as 
‘Surch mukhi' (needle-pointed). 
The fibre is very preceious. 

(}i) No special treatment of 
the soil or plantation is necessary. 
Only care has to be taken for some 
time, to see that the plants while 
young, are nor damaged by cattle 
or overgrown with jungles. 

Irrigation is unnecessary and 
the plantation is.a very cheap busi¬ 
ness. If the land is' free from 
jungle, the plants have to be simp¬ 
ly planted diagonally abo-ut 8 ft 
apart, thus,— 

* # * •!<• * * 


Agave Sisalana 
(ii) „ Elongata 

§^e fibre of these species is valued 
! aCso. to £37 per ton in London. 

“rhe seedlings 6 inches to i ft. 
' fjjia'Stue had at Rs. 10 to la-'S-o 
pdr Jod. 

' l(iu) Agave Rigids 
(iv) » • Fourcroya 

ComnWR ih the Ranchi district 
Nagpur. The seedlings are 
looo being available 
the Rigida 


either upon raised banks or mounds 
j }4 ft high or in pits dug. That 
is all. The cost of plantation is 
scarcely Rs. 2 or 3 per acre.” 

AGAVE HEMP FIBRES 
Recent CoRRESPONtfgNCE in 
THE ' Englishman.' 


r 

A good deal of ktteedat eeeall 




In ^tlie • a few days 

agt). It may, therefore, not be out 
of place to go into some detail on 
th^ subject of hemp fibres generally 
and how the fibre*industry may be 
developed on a**icofiimercial scale 
in India. The paragraph referred 
to above is quite correct, but details 
aue wanting, which I propose ,to 
supply here. 

Wliat is known in the trade as 
"Aloe” fibre, or under the general 
term of “^^erap”, is the produce of. 
several species of a genus of plants 
known betanically as^ Agave. 
These plants belong to the exten¬ 
sive Natural order Amaryllidea;, 
and are natives cl iefly of tropical 
America. ‘Mexico, Florida, Cali¬ 
fornia and the “Gulf region” gene¬ 
rally seem to be the natural home 
of these plants. From these centres, 
they appear to have been widely 
distributed.. The majoritv of the 
Agaves are what we in India 
woufd describe as “hardy" plants; 
that is, they will thrive, grow, flower 
and increase under conditions of 
soil and climate that would kill 
most things. For instance, the 
drier the climate, the better they 
thrive, that is, from a commercial 
point of view. Poor gravelly soil 
will suit them just as well as a rich 
loamy Soil If there is no rain for 
months, it makes no difference to 
<^rtoin s^ 4 ^e» Agaves that are 



Ihdeed; 1 

that a good many of ' 
found in India are 
nous, and are not importatiobij'’*iit‘ 
some authorities appear lo tbfi^.’ 
The general idea is that all, oijlf* 
Agaves have been imported itt'j 
some time or other. I dissent from' 
this view, because I have foiind 
plants growing in places whei>e -if 
seems impossible to have imporfied- 
them. For instance, going up tb<!' 
Western Ghats from Satara, Oft' 
reaching mile 27, the eye catches a 
glimpse of hundreds of thousands 
of a species of Agave growinie; 
wild under an overhangin| 
some 3,500 feet above seal 
The question I asked myself 
“How did those Agaves get t| 

With great difficulty, I got j 
specimens, and on close exi 
tion failed to identify the' 
with any known species, 
leaves were narrow unifomvl^'WB 
the lea v es of a pineapple,, ^ 

feet long, and with fibre 
fine quality. I mention, 
cfr4er to show that there ^re 
of Agave in India, which I 
to be purely natives of this cd 
Of the species and yalr 
now used f<fr their fibre in , 
the following are the mbrd’liS 
tant jats \— ^ 

(i) Hgaven^da,{^^ 

, This ^ ' the' 'plxnt 

.. we^^kjttoyrh.' 




SylheJ, ^ owned *’by 
Ijiracberra* Fibre Co.,' td. Some 
i^a'estates in Sylhet, notably rhe 
$araoora Tea Co., Deanstone, and 
Sathgao Tea "Estates, are planting 
out several hundred acres of Sisal, 
which may be expected to come 
into bearing in a couple of years. 
Tije fibre of the true Sisal is very 
coarse, and is the strongest of all 
the Agaves. It is taking the place 
Of Manila Hemp (which is the pro¬ 
duce of a plantain, "Musa textilis") 
and is a native of Yucatan in 
•ij^fekico. It grows very well in 

jiilidia, but is not exactly "hardy”, 
, . .... 
:^iiis.(uinuch-as it requires irrigation, 

from drought and is killed 

t. Add to this the fact that 

ble to the attacks of fun- 

seases and insects. Not long 

le Superintendent of the 

imet Botanical Gardens, 


; port a^ut Rs.' 6o j^r ' '’Tftd" 
percentage of casualties is a,bdut 
20, SO I calculate Rs. 6o per acre 
for the bulbils or Rs. . 3,000 for" the 
plants fora 500 acre plantation. 
Clearing, levellicig 3«nd planting out- 
cost about Rs. 5 per acre, and the 
rent of land Rs. 500. The initial 
Outlay for the first year would be 
Rs. 6,000. Thereafter, there is the 
upkeep, irrigation and watcht. and 
ward. These may be roughly cal¬ 
culated at Rs. 1,000 a -year. So 
that the plantation would'in round 
numbers, cost Rs. 8,000. The 
machinery, including two decorti¬ 
cating machines, (turning out a ton 
of fibre a day), engine, boiler, bal¬ 
ing press, and sundries, \yould cost 
about Rs. 20,000 ; a factory, build¬ 
ing, bungalow for manager, etc., 
about Rs. 5,000. The total outlay 
would be roughly Rs. 35,000. I am, 


npur, drew attention to this, 
said that the plants sent out 
m those gardens were free from 
ip^ase. The Sisal does best 
* in good soil, having six feet 

between each plant, and 
between e.ach row, or 
plants to the acre. The 
;y|s&%l'fibre is about 4 per cent, to 
obthe leaves,«r about half 
:acre. A plantation of 
/^^b,--if^(^®^uld fh-us give 250 tons 
pro|»i:rly cleaned,, 
baled, would. 






of course, calculating for a factory 
apart from a tea-estate. Estimating 
the outturn of fibre at 250 tons, 
realizing £8,000, or Rs. 1,20,000, 
and deducting therefrom 25 per 
cent, for working expenses and 
other charges,' including freight, 
etc., to London, the profit works 
out at Rs. 90,000 a.year," from 
which must be deducted interest 
on capital and depreciation at la 
per cent, for two years, equal to 
Rs. 8,400, leaving h net ;prbfi| W 
round numbers, siv, of Rs. ^o,ow 




S,, 








' a, "Agm/e ' Tlus ' la¬ 

the "Bombay Aloe", the fibre of 
which is finer and weaker than that 
of* SisaL Bub the plant is very 
hardy, and Stands drought and 
frost The fibreVealizes from £2$ 
£2-] per ton, c.i.f. London. There 
is a strong demand for this fibre in 
London and on the Continent, 
chiefly for binder twine manufac¬ 
ture. * It has also been used in tex¬ 
tile manufactures on the Continent. 
Being naturalized in India, the 
“bulbils” and “sackers” of this 
species ca» be had cheaply, and a 
plantation would cost about half 
that of Sisal. All* other expenses 
would be about the same as for 
Sisal, exedpt that no artificial irri¬ 
gation firould be needed. The per¬ 
centage of fibre to weight of leaf 
is about 2^2 to 3 per cent. 

3. Agave S., species No. 1 . 
This is a variety found growing in 
a wild state in the Dun Valley. 
The leaves are of great size, often 
measuring & feet in length. The 
fibre is of very superior quality, 
beautifully white, with a fine gloss. 
I,,ondon and Hamburg buyers are 
ready to take any '(Juanti’ty at £34 
per ton. The fibre is not quite as 
strong as that of Sisal, being finer 
in texture; and is used not only 
fjw ropes, qables and binder twine, 
for textile pupjoses, The .sam- 
0 ^ pf .,q|oth.-nia|te trbn^-'i tWs , fibre#' 


all Intending 
stands drought and 
well. The Sisal plants 
with it we’re killed out by-froi 
drought. * 


Agave elongata of Mexico,^ de¬ 
leaves are long, narrow, 
spines along the edges), about 
feet in length and inches widej 
The fibre of this species is even’ 
superior in quality to that of tbe> 
last nrmed. It is smooth,' lTO,g„ 
silky, very strong, with a beat^^i 
gloss. London and Hamburj 
ers are ready to take any qu 
at £35 per ton, c.i.f. In pt 
out, 800 plants go to the aci 
is a native of the United Prdi 
and is to be met with all OV< 

Dun Valley. ? 

6. Fourcroya gigantea. 
is the plant “Aloe" so com)|i^(^y 
planted along lines of Railwaya in 
India. The fibre is very . 
with a fair gloss, not as 
last named, being aeld^ 
than four feet in length. . It iij 

, V • ‘'•i' 

very strong; but is go^ 
for binder twine and 
The percentage of fibre 
to weight of leaves. I 
tract recentl3t with p 
firm for this fibre at 


luats and tbe oinniviorpus 
will n<A tpuch it Npt more 
't ftin 6oO plants to the acre can be 
planted, as its habit of growth is 
spreading. • 

6. Fourcryoa giganta This 
i? the plant that yields the “Mauri¬ 
tius Hemp” of commerce. It is a 
totally different plant to the 
Agaves the leaves being thin in 
texture, of a pale green, with im¬ 
mense thorns along the edges. 

’ jThe fibre is fine, not as strong as 
of the foregoing, and is valued 
about £22 per ton. I do not 
^Bffiommend this for planting in 
especially*^as the percentage 
■e to weight of leaves seldom 
M 3 per cent. The plant is 
eading habit, the leaves are 
} to 9 feet in length, and are 
danger to coolies cutting it. 
ore than 500 plants go to an 



■'ok'six 


Having described the species 
Agave, commonly grown in 
aL| havppnly to add that, with 
is at hand, a plantation of five 
thousand acres should be 
from which the profit 
sria:|>fc .#ry large. But the first 
secure the 


iCOOsider is to 
I a^tyiijC^^f a man who understands 
• who is reliable. 
,,concerns that lost 
by having 
to ,eun 



The great diawdiacW 'bi^iirteitlo 
the taking up of Agave 'fibre 
manufacture was the absence of a 
really workable decorticating ma¬ 
chine. This has now bfeen got 
over, and ther£ ia.nothing to pre¬ 
vent a hundred Agave plantations 
being laid down. The demand for 
the fibre exceeds the supply ; and, 
as the editorial in the "English¬ 
man” pointed out, once let the 
trade at home and on the Conti¬ 
nent understand that a continuity 
of supply of Agave fibre from India 
can be guaranteed, ,and a very 
profitable, industry will soon be¬ 
come established. 

June, 1906 X. 


AGAVE HEMP ' 


TO THE EDITOR OF THE 
“ENGLISHMAN” 

Sir, —It is to be regretted .that 
that your correspondent “X” writ¬ 
ing on Agave Hemp in your issue 
of 19th June has been so inaccu¬ 
rate in the details which he said 
wanting in your short interestbg 
Editorial jsf a pVeviou.s date. 

His article would be highly gra¬ 
tifying to all concerned in fibre 
were it correct, but unfortuna^ly, 
even a glance at his %ures ml|- 
^ting to the Sisa^ variety soffices #* 
show that^OBecfb pke? 

' or 




'are 

useless ior all practical purposes. 

> , It is a pity that “X” did not 
mention the* district in which he 
gained his eaperience. Conditions 
.vary very niuch< in difEerent parts 
of India and can account'for differ¬ 
ences of opinion, but scarcely for 
,“X's” erroneous calculations. • 

yhose I refer to are : — 

1. Planting 6 ft. by 7 ft. (rect¬ 
angular) gives 1,037 to the acre, 
not 6oo,*as "X” states. 

2. 590 acres at Rs. 60 equal to 
Rs. 30,000, not Rs. 3 , 0 ( 30 . 

3. The “initial outlay” should 
be Rs. 33,000 nr t Rs. f^,ooo. 

4. fhe “cost of plantation in 
round numbers” should be Rs, 
35,000 not Rs. 8,000. 

5. The “total outlay” should 
be Rs. 60,000, not Rs. 35,000, and, 
so on. 

•And the profit he makes is pro¬ 
digious! Conditions, as I have said 
before, vary ; so “X” allows only 
Rs. 5 per acre' for “clearing level¬ 
ing and planting." Rs. 5 for clear- 


be able’ to open 'tip''an 
out having to import a hbiiW, 7 |i^ 
be responsible for the 
labour, as he allows'for * no ' 
in this connection. i ,j; 


He allows for a manal^l 
bungalow, but not a pice for"'^ 
salary of the “man who 
stands his business, and who is t*®; 
liable.” He makes no provisioii ^ 
roadways, which are indispensab^i 
nor for nurseries which may -be 
regarded as the sine qna non of a 
budding estate of Sisal or ativ- 
thing else. To plant small 
out in the open clearing 
alike to the bulbils and th( 
of those who invest in then 
“X’s” mistakes are msi 
I shall just finish by asking 
what part of the wide-worl 
yields half a ton of fibre ’ 
years’old. , . , 

Svlhet 


PINEAPPLE 


ing alone, is a fair, avetage in most 
places, and would not go far in 
forest jungle. Rs. 10 or Rs. 12 is 
a safer average estimate for the lot 
to make a fair job. He allows no¬ 
nothing for cultivation, or for keep¬ 
ing down jungle ^nd weeds during 
^ ii» first year, but perhaps they* 


The Bureau of Agrfcb}biw^ i| 
the Philippines in a tecei^ 
writes of * the fibre' Of •' 
pie, which , is widely 

cultivated in some 
fniit-and'iit others 
tion oi .-'fibre.'''' 


." .-thrife 






io a pbmus, 'JtrelUfltiined soft 

‘^capable of wittistanding pro- 
drought It is generally 
plbpagated by.means of the suckers 
which arise frpm the parent-plant, 
flear the ground, but can also be 
reproduced by means of ships. 
When the plant is being grown for 
its fibre, the fruit is removed soon 
alfter flowering has taken place, in 
brd^ that the leaves may develop 
tapre freely. The fibre is thus ex- 
tnacted-The epidermis of the 
:8 is first removed by means of 
rnt iron or wooden scraper, 
of fibre is thus exposed 
^fted with the fingers or a 
i>atala. The scraping is 
eated and a second layer 
is exposed, which is in turn 
This process is contiuu- 
t.the whole of the fibre of 
has been extracted. The 
IS washed with water, and 
l^d and bleached by exposure to 
Sun. A mature plant usually 
l^rs ^bout forty leaves from on^- 
to three inches broad 
ikiilpfhfem two to five feet long. A 
Iptf of these leaves' numbering 
yields from 50 to 65 
^s. OT./fibre. Attempts have 
hedn made to extract the fibre by 
but iipto the present 
ialsfr^sted hajve not prov- 
iBe^iaWy succ-essful. 
wMte,;vdry.'fine'- 




ft Is etSpioyed in tlie FaillJ 
for the manufacture of the fabrics 
known as "pina" and ‘'fengue” 
which are valued atfrOm i-s. to 3-s, 
per yard, and are* mfeeting with a 
growing demand both in feurope 
and America. The fibre is also 
used for making small cordage of 
great strength. 


RAMIE 


The Textile of the Future 

Mr Edwards Radclyffe is the 
latest apostle of Ramie. He is of 
opinion that ramie is the‘textile of 
the future. Ramie is beautifully 
lustrous, improves by washing and 
is many times stronger than jute, 
cotton, hemp, flax or wool. The 
Bombay Gazette summarises Mr. 
Radclyffe’s opinions in these 
words;— 

“In the past, ramie was con¬ 
demned on the ground that it 
would not stand, that it could not 
be degummed, that it was too hard, 
that it creased, split, was only fit 
for ropes, impossible to spin, would 
not take dye, machinery could not 
work it. But all these objections 
have been overcome?' Mr. Radclyffe 
assures us that it does not rot, s4! 
that for mapy pur|)pseS, sach df 
£shipg fines, nets}-8i*4»<3othE»fppe 




bOpt-J|fll||lg9 0%^. 
requirements nece^isitatting ex-^ 
pqsure to damp, it possesses great 
advantages. ,It is non-ela.'tic and 
therein it h^cqpies invaluaole for 
machinery-belrtqg "and ropes, and 
measuring tapes. Mixed with 
wool, it imports non-shrinking pos¬ 
sibilities to that article and many 
other purposes where rigidity is 
required. Even yet the list is not 
exhausted. It makes splendid 
cloth for uniforms, almost indestruc¬ 
tible tatfle-linen, sheeting, dress 
goods, veWets, curtains, upholstery 
lamp-wicks, and is ideal^or hygie¬ 
nic clothing. 4 is satisfactory to 
know that •small farmers.wishing to 
start ram^ can do so without any 
great outlay and can prepare the 
fibre for export without costly 
machinery. Small parcles of fibre 
can be shipped." 

If half of what Mr. Radiclyffe 
claims for ramie be true, then it 
is hound to be the fibre of the 
future, and enterprising cultivators 
must keep it before their eye as an 
excellent substitute for cotton and 
jute. 

Mr. RADSLYFFE’S LETTERS 
ON RAMIE 




last issued ''a 

ing its cultivation, 

if it will get beyond 

holes of the bureaux of 

whom it has been sent, and 

still be left to the individuaf^i^ 

make it known. ’ 

I am pleased to see 
Agricultural and HorticultUifal 
Botanic Societies, Techinld^ 
Colleges, and Chambers of 
merce are alive to its 
Special praise is due to drat most 
up-to-date, painstaking and Oer-s 
severing, though very youn 
tution, the Liverpool Uni 
This admirable Institute o; 
mercial Research is maki 
claims of Ramie, the king o 
known to our Empira 

It can be grown in mos 
Colonies. If Ramie were | 
ed in quantity, cotton q^.'llax 
crises would be banish^' ' It 
would be universally use^’^‘““ 
plies were forthcoming; 
no fear of overstocking ^ 
the trouble is, those who cd 
would use it are prevetoted 
ing owing to absen^ 

There are fortunes for 

There are to be two d 
here in Londpn, June 
ber this year, to 
pipR Colonial produce. 



B 'l^av* axperimental patcHcs 
ale (E-hea) I would suggest 
, they ^nd samples to me. 

1st.—Cut •a dozen stems as 
long as possible with all side 
^oots, leaves, etc., etc. Dry 
thoroughly in the sun before pack¬ 
ing. If two long for post, double 
lip, but do not cut in pieces. 

,, and.—Strip from other stems 
about one pound of ribbons—as 
.peeled from the stems. Dry 
jji^^rbughly in the sun before 

^^^d.—Strip, say, another pound 
s, but whilst in a green 
state, scrape off the pelicle 
bark, and remove some 
•um. This is easily done 
ing the ribbons through, 
b and finger, on which is 
)iece of hard wood or 
Jr by drawing the ribbons 
edge of a piece of board, 
ppnse in a little water and 
n?roughly, dry. 

.,any growers of Ramie will 
pe these small samples,' 
P^d, I will'first test and 
Ife^ish them with a report as to 
gratis. I will also, free 
to the • grower or 
P^ftp^,*'''e5chibit his specimens at 
i^^^.lbe'-exlhibitipns. 

* ifiitoirt strongly impress 
O: '''sen4; \S^Ki(nen| to^ be 


to' fnittddueb' ‘RaPlC’''’lil<f 
be glad to know the names and * 
addresses of all who in your- 
Colony are willing to co-operate' 
in introducing the industry. To’* 
those who know' nothing of 
Ramie, I shall be pleased to send 
a pamphlet gratis on the cultiva-' 
tion" of Ramie, and I recommend. 

, every planter to expeirment—it’ 
can be done for a cost of fi\fe or 
six shillings only. In the hope 
you will help to introduce what 
may become an enormous in-’ 
dustry to your Colony, I will 
thank you in anticipation. Floreat 
Ramie ! • • 

D. Edwards-Radclyffe, 

Staines, England. 


The cultivation of Ramie not 
only means an agricultural in¬ 
dustry, but also the possibility of 
a manufacturing industry following.’ 


To THE Editor 

Sir,—I have already called 
your attention to the possibilities 
of Ramie (Rhea) Cultivation; 
There is a vast opening for it in 
our Colonies. 

The Royal. Horticulture 
Society, J am plfeased 'sa);, ft ' 
•advocating 



Royal Horticultural Society 
12 June, 1906. 

RAMIE 

♦ 

Dear Sir, , , 

I was glad.^to* see your varied 
collection of Ramie at our Show. 
It was extremely interesting, and 
shows that the plant and its manu¬ 
facture have great possibilities in 
the fature, if carefully and .scientifi¬ 
cally conducted experiments are 
carried out. The Council had 
much plSasure in awarding you a 
Silver Medal. 

Yours faithfully, 

W. Wilks. 

The l^oyil botanic Society are 
also refommending and advocating 
its extended cultivation. They 
also awarded a Silver Medal and 
are publishing a report. 

One of our leading Agronomists 
writes:—' 

•'‘If there is anything in it at all, 
it means that we have a new indus¬ 
try of no mean importance. It 
means not only that we may be 
able to grow and decorticate, but 
that, later on, Ijke the. Kindred 
industry o! Jute on the Banks of 
the Hoogly, we may come to see 
the degumming, bleaching and 
weaving of Rhea. Here we have 
an improvement of the right order, 
a new Industry which bids fair to, 
eclipse Jiidigo even in its palmy 
dtlya,.I '.IStrength, assuming 


« 

to be 100 , Hemp 3#, Flax sj, 

13, Cotton 12, its filaments tc 
i8,it resists atmospheric influences] 
air and Water have little influence 
on it, no matter how lon^ exposed ; 
these are only a few of its merits 
It is lustrous like silk, an idea! 
clothing material.” 

Anyone can grow it. I shall be 
pleased to send a pamphlet on 
cultivation to anyone applying. If 
anyone who has specimens growing 
will send me samples well dried be¬ 
fore packing, I will gladly report on 
the p.ospects and quality of fibre. 
Not only is it an agricultural bul 
later a manufacturing indus 
our Colonies. All who ha 
should experiment. It costs i 
to grow a trial patch but i 
outlay for seed. 

D. Edward-Rai 
Staines, En 


SIALINOI FIBRE 


It is very little known the 
under the above name a very goo< 
fibre is obfainable in Bengal whicl 
grows in abundance all over th? 
jungles of Orissa and the Gentm 
Provinces. It does not require 
cultivation but grows wild aU oiri! 
the place and it is therefore 
■^mccssatf :'to collect it ^ 




0 m i 


short 'process c^in be turned into a 
very servica'ole fibre which can 
be used as' a good rope making 
material. 

It is a creeper and when fully 
ripe the thickness of its trunk and 
branches assumes a very thick size 
—generally about a foot in diame¬ 
ter, but in extraordinary cases it 
has been found to have grown so 
much as 3 feet in diameter. 

• It does not require any skill on 
the part of the worker to make 
rope out of it. When ripe, it is cut 
down and the trunk is split up into 
many smaller parts and then to 
andre t he same into rope in the 
vay. 

e ropes made from it—both 
and thin—have been found 
ts strong as those made from 
It the colour is not white, but 

It ■ 

e cost from the beginning to 
end is very trifle not exceeding, at 
the highest, annas ten per maund. 
The value of the rope in Europe is 
about to £6 per ton at the 
lowest or about Rs. 2-8 to Rs. 3-4' 
per maund which therefore . leaves 
a Very fair margin to any one who 
intends to take it up. 

The cost* of labour' from the 
cutting down of the creeper in the 
jungle to the time ^when it is 
teoag^t’«td any of the ports of 
Europe, ii never in all more than 
Re* I per ipaundasthe statement of 
idata^ven below wili show, 


V 

Per Maund 

I labour can cut and bring; 
down 10 maunds of the creeper 
from the jungle to the place of • 

work in a day at ans. 4 pSr day, . 
therefore the cost per jmaiind is o o 5 

Splitting the sa.-ne jfito con¬ 
venient sizes ... *. 006 

Making rope. 010 

Boat and cart hire to bring 

to any Railway station. 010 

Railway freight from Cut¬ 
tack to Calcutta. •••050 


o 7 II ' 

In all therefore the cost of 
bringing down Sialinoi fibre in 
rope form is not more than about, 

8 annas ^er maund, add to it 
charges for establishment &c., two 
annas per maund at the highest 
which will bring it to 10 annas per 
maund. 

Charges for shipping will then 
be as follows, vis :— 

Rs. A. p. 

Per Maund 

Baling at (Rs. 2-8 per 5 
maunds).o ^ o 

Cart, cooly and boat-hire to 
bring it to the side of. the 
steamer.030 

Steamer-freight ••• ... o 10 o 


... » 5 o 

Thus we find that*the cost of 
landing the fibre in the ready made 
form of rope of any size will be at 
Re. 1-5 or say Re. 1-8 at the 
highest per niaund or about Rs. 41 
per ton which in EnglisR moneys 
will be about £2-14-0 vper- ton. 
Thus, taking the toweit vahw ieh# 



Taalise/ in England to be £4 per 
ton, there will be a very good 
margin of about £1-6-0 per ton or 
about 13 annas per maund which is 
not very muc^ d/scouraging. 


A NEW FIBRE FROM 
LADY’S FINGER • 


"M. S. P.” writes t6 the “My¬ 
sore Herald ; “You know a vege¬ 
table called “Lady’s finger’’ other¬ 
wise knqfvn as ‘‘Bendekayi” in 
Kannada. The plant is’* reared in 
all vegetable gardens. The fruit is 
used in out kitchens for curry etc. 
In the course of an investigation, I 
found »that this plant resembeled 
what is generally called Senabu or 
Pandi in the Mysore country. You 
know Senabu is cultivated merely 
for the sake of the fibre it yields. 
The resemblance between Senabu 
or •Pundi and the Bendekayi plant 
was very striking. The stem, the 
leaves, the flower; in their dif¬ 
ferent sub-divisions were also so 
exactly similar, that I was forced to 
conclude that the Bendekayi plant 
must beloifg to the same species 
and must yield the za.nit Kind of 
fibre as Senabu or Pundi. I tried 
the experiment and found the 
result to be very satisfactory. I 
got the »tem soaked in water for 8 
or 10 d^s, and after removing the 
•xterna) skin, J «ucceeded in gett¬ 


ing a beautiful fibre,- It U tong, 
white, glossy, strong, smooth and 
fine. If it can be made softer than 
it is, I bedieve very good cloth can' 
be made out of it.’ Not being a 
professional man, I do not know 
what should be done to make it ais 
soft as cotton. 

There is a fibre called Bende 
fibre in the field. I asked for the 
opinion of a forest officer who as¬ 
sured me that there was a big tree 
called the Bende tree, that the 
fibre extracted from it was thick 
and rough, and that it had nothing 
*■0 do with the Bendekai plant fibre, 
which was entirely new. 
some specimen of the new 
the Mysore Exhibition. If ' 
already in the field, I am afr 
letter of mine may be constr 
blowing my own trunipetj 
pray that it may be indulget 
tributed to my want of p 
knowledge on the subject. But if 
on tht. other hand, it be found to 
be a new fibre, I may be allowed to 
submit that, the cultivation of this 
^lant is pregnant with double 
advantage, firstly, it yields fruits 
which are largely sold in the mar-f 
ket as an article of ordinary daily, 
consumption, and secondly, it 
yields a good fibre fit for different 
purposes.’’ 

An actual experiment was msAdj 
with a few stalks cut out^of one* i{||! 
these vegetable plants which 
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be? found in almost every kitchen 
garden. They were kept steeped in 
water for about a week afid beauti¬ 
ful white fibre was got oilt of them 
which can' scarcely be distinguish¬ 
ed from the best specimen of jute 
fibre ordinarily sold in the market. 

MALVA 


A new plant, called "malva," 
that produces first-rate fibre, has 
been discovered in the Mexican 
State of Sinaloa. Its cultivation 
s little or no labour. 

lrjeeling nettle 

R NILGIRI NETTLIE 


■ The “Journal of Horticulture’’ 
writes;—“An interesting item in a 
report.on economic investigations 
with regard to Indian products 
Conducted recently at the Imperial 
Jnstitute in London concerns a 
fibre of Girardiuia heterophylla, 
which was seat from Calcutta for 
examination and report. The result 
of the investigation showed that 
this" fibr^ possesses valuable pro¬ 


cellulose, and the length of its ulti¬ 
mate fibre (6 in to 20 in). The 
verdict on the examination of the 
Calcutta sample is that it is highly 
probable that if this product could 
be prepared on & Qjfhmercial scale, 
it might take a high position 
among textile fibres.” The plant 
is known as the “Nilgiri Nettle’.’ 
and “Darjeeling Nettle.” The fibre 
is used in the local manufactuife of 
a cloth that takes the place of 
woollen materials with the natives. 


A^AND FIBRE 


The Akand plant yields soft 
and light fibres. It grows wld in 
abundance all over the country. 
Its cultivation on a systematic 
scale, coupled with the latest 
scientific process of extracting the 
fibre, .is found to be a paying 
industry. The plant does not «»re- 
quire a good soil and huge tracts 
can be had on nominal rent 


ARAMIjVA FIBRE 


The recent announcement that 
experiments conducted in the Sib- 
pur Botanic Gardens with thej^ 
Aramina Fibre , of Brasil have 


parties, and is remarkable especial- 
|y..for its ability to withgtand the 
p{ alkali, its .riphposa.ia 


shown that the plant is 0(^0 spe¬ 
cial value as. w uiomm^cial.; gl»e 
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producer will cause much dis¬ 
appointment to those who expec¬ 
ted even greater results from the 
ciWtivation of, Aramina, than Mr. 
Edwards Radclyffe, the ramie en- 
‘thusiast, looks fe)- from his favour¬ 
ite textile. It is stated that the 
Sibpur people have identified the 
plant as a common tropical hprb 
(Triumfetta rhomboided). This lat¬ 
ter plant, it may be mentioned, is 
fairly common in many parts of 
India. In the South, it goes by 
the name of chikty. There are 
several sp^ies, the one grown in 
Sibpur being a yello%-flo\vered 
variety, which is used as a pot herb 
in times of scarcity. It possesses 
a coarse, .strong bark, but the natives 
have evidently not considered this 
bark as possessed of a.ny textile 
value. The plant, it may be added, 
is allied to the West Indian bur- 
weed. Both the Indian and West 
Indian species are particularly re- 
cog^iised for the mucilaginous 
leaves and fruits, which are medi¬ 
cinally employed in Brazil. There 
are, however, certain Brazilian 
varieties of the same order, the 
fibres of whose inner bark are very 
tough and* are used for a variety 
of economical purposes Could 
it be then, that the plants experi¬ 
mented with at Sibpur are not 
identical with the species which 
■ yields thR highly ^spoken of Ara- 
mina i^re of Brazil? When this* 
ftlwe.wjfrfirst.brought to the ootke 


of the Imperial Institute ' tditbor- 
ities a few years ago, if was thought 
probable bhat the substance might 
compete with jute for certain class¬ 
es of goods. Dr. SyiVa Tolies of 
the Sao Paulo Polytechnic School, 
expressed his opinion at one time 
that the fibre was probably derived 
from ‘ Uoeno Lobata ' and was like¬ 
ly to be of great value for cloth 
weaving, spinning and other pur¬ 
poses, being more silky and stronger 
than jute and comparable with the 
best kinds of hemp. In Brazil, the 
plant is easily grown. On chemi¬ 
cal examination, the fibre was found 
to contain a high percent 
cellulose, the results beinf 
similar to those obtained 
jute of the best quality. I 
ous experiments, subsequent 
ducted, demonstrated the ex 
qualities of the fibre, fine s 
of rope and other woven mati^aTs 
having been manufactured from it. 
Indeed, an Araraina exhibition 
was held a few. years back in the 
City of Sao Paulo. The plant, it 
■it Js understood, is now extensively 
cultivated on a systemaljc scale in 
Brazil, and there is a factory aXi 
Sao Paulo exclusively for the manu¬ 
facture of • goods from Araniina' 
fibre. London fibre brokers have 
estimated the value of the raw fEbri: 
approxemat^y at £17 t<i;fi8 
ton. 

Ass.urQtng that the 
fibre i$ the product .of f 
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Lobat'a, * it is all the more probable 
that they have not got hold of the 
right plant at Sibpur, for'the Urena 
belongs to a different otder from 
that in whicii “Triumfetta rhont- 
boidd’ is found. The former be¬ 
longs to the Malvaceoe-ordcr, 
the latter comes under Tiliaceoe 
which is closely allied order, con¬ 
taining, according to the older bota¬ 
nists, about 250 species arranged 
in 32 genera. The Trincomalle 
wood used in Madras for making 
Masula boats is, I believe, form one 
of the species of this order. Now, 
'Urena Libata' is by no means un- 
1 in India. It is a herb which 
ds in strong fibres, that have 
been treated as a substitute 
K. The natives call the plant, 
cotton, and in some parts 
country, one of its titles is 
caltropis. It has roundish 
ves, with three or more short 
obtuse lobes and rose-coloured 
■ flowers. In Southern India, the 
^ the flowering season is from August 
to October and the plant is fairly 
common in waste places during tjier 
rains. This plant, aiid also an¬ 
other variety, U. Sinuata, were 
long ago specially mentioned as 
used for the manufacturfc of cord¬ 
age in India. The Hindustani 
name is, "jungali kapas," or wild 
cotton. sAsSuming tlien that the 
plant which yields the Aramina 
ffljfe of Brazil is identical with 
<ntr iOwn ' Urma LfUtbatOf ' it may 



be suggested that the Intlian spe¬ 
cies should be got hold of and a 
further series of experiments set 
on foot at Sibpur,. It may be 
mentioned that thece are several 
instances whem ,Eluch fuss has 
been made in this country over 
imported plants, which our own 
indigenous varieties of those same 
plants are undeservedly neglected 
by our botanical experts and ex¬ 
perimentalists—C. in “Capital.” 


^ FLAX 

THE LINSEED PLANT—A 
NEGLECTED INDUjSTRY 

In Indi^, flax is quite an un¬ 
known article and we have seen 
many people consider Hemp and 
Flax to be the same thing, and 
Flax to be but a synonym* for 
Hemp. It is therefore a matter 
greatly to be regretted that, not¬ 
withstanding the existence of 
ample facility and when the plants 
may be very easily and in abun- 
dance obtainable, the industry has 
so long been totally neglected to 
the great loss of the country. 

Flax is made out of Linseed 
plant and as Linseed is every dajt 
^ being grown in Jiarger ami larger, 
quantities throughout I^dia, the 
stalks of the omk e|i 

■(,. ' 'd' 



thi^ mpA important fibre is made, 
are also more largely obtainable. 
But it appears that the people, not 
being aware of the value of the 
stalks arid no^even ever dreaming 
that, any better, use can be made 
out of them, use these stalks, after 
Linseed has been gathered, as fuel. 
Thus, every year, millions of rupees 
are being regularly consigned to 
fire, when this large amount of 
money could easily have found 
food and clothing for millions of 
the poor starving Indians. But, on 
account o{ their complete igno¬ 
rance of the propertiae of the 
articles, except a few which they 
cultivate themselves or which are 
cultivated.by their neighbouis, they 
fail to utilise them to their benefit. 

Flax is a most valuable fibre 
and fetches such a high value as 
£6o per ton, when the quality is 
superfine. The lowest value at 
which Flax has ever been sold, 
whtAi the quality is very inferior, is 
£22 per ton. £60 per ton in Europe 
—means in India, afte-deduction of 
freight, commission, packing &c. 
fitc., at the lowest £55 per ton. 
Taking Rs. 15 to J}e the average 
value, in Indian money, of one 
pound sterling, the value oi i ton 
Flax at the above mentioned rate 
{£55)' comes to be Rs. 825 or 
about Rs. 30 per maund. This of 
course.is^he value, for extra-Supe¬ 
rior qus^y, but the lowest quality, 
wUkih-Iftdies £»2 per ton in 


Europe is equivq^ent, in Indian 
money, after deduction of all the 
above charges, to about Rs. la to 
13 per maund. As the expenses of 
cultivation, including ’ground rent, 
labour, manures &c. &c., are amply 
recovered from the sale of Linseed 
or the seeds of the Flax plant, the 
amount that may be obtained from 
Flax, whatever may it be, is an 
uniiiixed and nett profit to the 
cultivator. Even if Linseed were 
totally unsellable, the Flax of fibre 
alone would be sufficiently valuable 
return for the money spent in the 
cnitivation of the plant and leave a 
maigin of profit which now s 
of like a fairly tale. What an a 
wealth is thus being every 
lost to us, simply through ign< 
of the economic value of the 
around us. 

The Flax or rather the U 
plant is known nearly to 
one who has any knowledge ot 
the muffissil. Linseed has become 
widely known as one of the articles 
most extensively shipped as an 
hpportant oil-yielding seed plant. 
seed plant it must not be cut at aU 
above the root but must be drasrji 
out of the ground with roots^ lo 
Egypt they used to immerse tfed 
plants in water already heated. hlf: 
the sun and put some weights over, 
them to keep them under svatw^l® 
the stalks of flax are very light ^^ 
otherwise avould float cH^theiwa^lll^ 
After .a few .dt^s 
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t^nce of the rip.d was found loose, 
the, Egyptians used to take the 
stalks out of the water afld spread 
them in the sun to dry.*- After a 
day or twb, when they were per¬ 
fectly dried, they used to beat the 
already dried stalks by mallets on 
big stone slabs or on some other 
hard substances and-the fibre was 
separated. They the used to assort 
it into two parts— one that is near¬ 
est to the skin and the other that 
was inside. The one .nearer the 
skin was inferior to the other, which 
was much whiter and used to fetch 
nuj^ih higher price. 

e above is the oldest known 
d adopted by the Egyptians 
hundred years ago. But 
le spread of civilization, other 
methods are in use to ex- 
:his valuable fibre out ot the 
If the plant is to be culti- 
snly for the sake of the fibre, 
pfee crop ought to be pulled before 
Uie capsules are quite ripe and just 
when the colour was getting to be 
pale brown from rich green and 
about two thirds of the plant itself 
have become yellow in color Then 
*the various methods that are ad¬ 
opted to extract the fibre from the 
flax plant rhay be classified under 
four principal heads, as follows 
viz (i) pulling, (2)^ rippling, (3) 
retting and (4) scutching. 

PulUng —As we have said 
«}fove> pijlling is the first most im- 
foatantopeealaon .^awards 


ing the fibre out of the plrafc ahd k 
means taking the plants out of the 
ground by the roots carefully and 
on no account scythe or knife is 1:o 
be applied to the plants. The pull¬ 
ing out ought to bp" done in clear* 
and dry weather and rainy and 
fouz weather must be avoided as 
inj.urious to the fibre, as will be ex¬ 
plained hereafter. After the stalks 
have been properly pulled oat by 
the roots, they are to be arranged 
according to their lengths and all 
the root-ends placed ev 4 n and the 
stalks parallel. These little precau¬ 
tions, thotfgh in the beginning seem 
to be quite useless, are really very 
Important to make the quality and 
appearance of the finished stuff 
better. Immediately after the 
pulling out process, what one has to 
do what is known as— 

Rippling ,—This operation is 
generally performed in the field 
immediately after the pulling. The 
best apparatus for rippling os' re¬ 
moving the “balls” or capsules, 
consists of a kind of comb set 
in a wooden frame, iron-teeth of 
which are made of round-rod iron, 
three-sixteenth pf an inch asunder, 
at the bottom and half ati inch 
at the top and 18 inches long, 
to allow a sufficient spring and 
save much of the breaking of 
flax. The points should. b^in fo 
taper 3 inches ffora the tup. 
machine is placed it^ the fidld 
and jtwo men 'Sitting 



ot^ier jaiss the stalks with gentle 
force, so as not to break the fibre 
through the teeth and thus both 
seeds and fibres are separated. The 
fibre is'afterwards properly washed 
•in clean water cleanse it of all 
the dirts, gums and skins. This 
method is neither the best nor is it 
generally adopted. VVe give be¬ 
low the method that is more 
geneially adopted and which is 
known as retting or water-retting. 

Retting or water-retting .—In 
this proce'ss, the stalks are made in¬ 
to small bundles, which are pro¬ 
perly tied with a string. Then 
these bundles are packed in a dam, 
roots downwards and when fully 
packed, ewer the top of the layer 
is placad a stratum of rushes and 
straw, or sods with grassy side 
downward and above all stones of 
sufficient weight to keep the flax 
submerged. The dam need not be 
more than'4 feet deep 50 feet long 
by <) feat broad. Such a dam is 
sufficient to ret the produce of an 
acre of flax.' The dam is to be fill¬ 
ed only with clear soft water free 
from iron and other minerals. Any 
water much impregnated with lime 
is also to be avoided. Water, mix¬ 
ed with iron or other meUiis, may 
impart peculiar colour to the hemp 
which” is not only commercially 
objectionable but may also materi¬ 
ally weaken the filye itself. After 
a few ^ys of thus putting the 
irtaUcs the dam^ the action of 


heat of the sun m§kes the mtatie^!''' 
warm and a sort of fernfhntation sets, 
in and gaseous bubles 'appear *on 
the surface. In a few days, the fer-, 
mentation subsides ahd generally, 
in from 10 to 15 days, the process 
ought to be complete, rfthe. 
weather continues dry and fine. 
As the steeping is a very critical 
operation, the stalks are to be fre¬ 
quently examined and tested as 
the process nears the completion, 
For, as in one respect, too long im¬ 
mersion in water, may materially 
weaken the fibre, on the other, if 
the period is too short, the fibre 
may not be easily extracted. '' 
on examination it is found thj 
fibre separates easily and 1 
from the woody “shive” or 
the beets or small bundle 
ready for removing from the 
Stalks are then evenly, equal! 
thinly spread over a j 
meadow where they are left 
dried for about 15 days, alter 
which the fibre will have partly 
separated from the core. It is now 
ready for scutching, but in order 
to get a better fibre, it is advisable 
to keep the dried stalks in stocl^ 
for some time before they are 
taken to the scutching, mill. 


The Russian and Archang(4 
flax is, however, made in a co^ 
pletely different way, wha*e steftpj 
ing in water is wholly dorus 
with. This method 
ed eimv-rtUing, Undm: 
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the stalks, after they have been 
pulled out as stated above, are 
spread on the grass where it is 
under the influence of air,'sunlight, 
night dewk and rain. The process 
is very tedious and the resulting 
fibre is brown in colour and it is 
said to be peculiarly liable to 
undergo heating, if exposed to 
moisture and kept close packed 
with little access of air. But this 
flax is however peculiarly soft and 
silky in appearance, though by 
water-retting as described above, 
an equally good or better fibre may 
vKj»,,Ahtained. 

; term Flax (German Flacks, 
Lin, Latin Linuni) is em- 
both for the fibre and 
int is botanically known 
',um Usitatissimum and be- 
o the natural order Linacem. 
plant has several varieties 
have been under cultivation 
srobably since the dawn of 
Sl'tSyilization and therefore its wild 
'W parent state is quite unknown. 

Flax is the oldest fibre known 
in the world and the people used' 
to make nets, fishing lines, ropes 
Me., and, in short, its use was so 
very extensive embracing all stages 
of the existence of tfie ancient 
people, that they thought that they 
i^Onld not liye without, it. It was 
n|^ ex*ensively cultivated in 
Egypt aM in almost all the coun- 
of Ei^pe, but, at present, it 

. ^ uWvatod.^' -Eagian^ 


though the Government tried Us . 
best to keep it up. 

There are several methods of 
preparing the fibre out of th? plant 
and we shall gradually describe 
them here, One*by‘one. The first 
and the most important part of it 
is that unlike any other, these 
methods were not only very primij 
tive, but used to occupy long time 
and could not be carried on indoor 
and consequently were very tedi¬ 
ous. Besides the above, defects, 
as the heat of the Sun was the 
principal agent in helping the pro¬ 
cess of retting, the workers had 
to depend greatly upon the mercy 
of the weather. With a view 
therefore to obtain the fibre much 
quicker and without the rtatural 
help of the Sun or weather, several 
methods wore invented of which 
the following are the most import¬ 
ant and worthy to be recorded. 

Attempts towards achieving 
these objects were made in the 
early part of the igth Century, 
when one Mr. James Lee proposed 
to obtain the fibre from the 
Linseed plants by purely mechani¬ 
cal means, completely doing away 
with retting. His method was 
given a very fair and expensive 
trial, specially by the Irish Linen 
Board, which expended many‘thou¬ 
sand pounds to erect the necessary 
, machinery of Mf. Lee, which was, 
however, fouiid to be a w^mplete 
failure and' was abaudosed 




cyer.» Next in the field was one 
Mr. Chevalier Claussen. This 
gentleman, in 1851 or thereabout, 
Wanted, witlwthe help of chemicals, 
to make cotton, out of flax. But 
his invention *Hpo* was a failure, in 
as much as the stuff, the cottonis- 
ed flax, which he prepared with 
,the chemicals and which indeed 
looked like cotton, was found 
to 1>e of very much inferior 
to the latter in its * usefulness. 
Hence his invention of mak¬ 
ing bad cotton out of good flax 
was also; abandoned as of very 
little use for commerciaf purposes. 

The only practical improvement 
in the separatior of the fibre from 
the stalks and which has been sinct 
adopted largely, was inveted by 
one Mr. Robert B. Schenck, an 
Amarican, and patented in England 
in about the year 1848. His method 
is very simple and consists of ad¬ 
mitting into the vat or dam, water 
•rtificially heated to a temperature 
of 75° to gs" Fahr., and steeping 
the plants in this water and keep¬ 
ing up its heat the whole time, 
generally 50 to 60 hours, the flax 
was in the steep J^VithiTn .this time, 
the flax was ready for scutching. 
This invention was a great help 
to the makers of the fibre, as, it not 


effected by another invention 
patented in England, by one.Mt. 
Pownall,“which consisted of passing 
the stalks, immediately after they 
were taken out of the vat of warm 
water, between heavy roll^s over 
which a stream of pure water was 
kept flowing. This invention not 
only helped the glutinous adherent 
matter to be thoroughly separated 
but the subsequent process of 
breaking and scutching were also 
much facilitated. The next and the 
last process is called \scutching 
which is separating the fibre from 
the stalks and finally mak 
ready for the market. Thi 
used to be done in ancienj 
by hand, but now several va 
of scutching mills have been; 
duced to effect economy. I 
Almost all the count! 
Europe grow flax ; but, it a! 
that the production is prect|jw.«i^ 
decreasing every year. 'The 
reason of this dt crease is not how¬ 
ever attributable to any want of 
profit in its cultivation but to the 
■fact of its being confined as a sort 
of domestic industry. In all the 
countries, the peasants cultivate 
comparatively small plots of land 
for flax originally intended fot 
their own u.se and all the diffenei^ 


only reduced the time to the low¬ 
est possible limit, but enabled them 
to work under sheds. 

A itfrther improvement on 
the ab(^e described method was 


processes Irgm the tilling of tbi 
ground to the rippling, refling 
scutching, are all done by tfa^^ 
selves in the primitive way 
any outside help.- 
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ness is solely ^confined to the 
pea,sants, who give it up, if they 
get a more lucrative* employ¬ 
ment. On account of the absence 
of a regular and systematic trade 
in this, article on any large scale 
with proper capital, the trade is 
gradually dying out. Over and 
above this, the introduction of 
cotton on a larger scale, and the 
establishment of large mills and 
manufactories of cotton goods all 
over the continent of Europe, 
flax industry is being given up 
for cotton. In Great Britain and 
specially, this industry is 
jiven up by the peasants 
employ themselves, for 
remuneration and certain 
in jute and cotton mills, 
standing the most liberal 
offered by the Govern- 
o keep up the industry. 

, incipal reason for giving up 
tj|Sje cultivation of flax is that the 
'peasants who are generally poor, 
more readily employ themselves 
where they are sure of earning their 
wages, than in any uncertain wock; 
though more profitable if successful, 
for which they have to depend 
upoii the fickleness of Nature. Thus 
we find that the prdduction of 
flax is decreasing every year in 
Europe and it is therefore that 
there is«a great opening for India 
to grow it to her great profit. 

-s/Of all. the countries Rpssia 
i.e%en produces by far the 


largest quantity of flax availaWe 
for export. Germany comes next 
and Great Britain, considering its 
size and population), is the la^. 
But in quality, tlv; flax grown in 
Belgium occupiers’ the highest 
position. 

Belgium flax is however pre- 
pai/id in a quite different way,. 
After having dried the flax plants, 
the Belgians store them dhring 
the whole * winter following the 
crop. In the spring ' of the 
following year, the stalks are retted 
in crates and then theyj. sink the 
same in the river Lys, which flows 
through the flax growing area, and 
is practically currentle^. After a 
a certain time the crates .are with¬ 
drawn and the sheaves taken out 
and stocked. Then the stalks are 
tried up again, placed in the crates 
and sunk in the river to complete 
retting. When finally taken out, 
the stalks are unloosed and put up 
in cones instead of being graisejJ 
and when perfectly dry, they are 
stored for some time previous to 
scutching. All these operations 
are gone through with great care. 
This fact, coupled with the pe¬ 
culiarly favoiable soil, climate and 
water, makes the flax very supe¬ 
rior in quality to any other in the 
market. * 

The cost of production is 
. India, where the* rent is nflt excess 
sive and the cost of *maaures, 
labour &c.. is comDarativelv mactt 
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. cheaper than in the European 
countries, must necessarily also 
be very much cheaper than else- 
where.^ It is therefore expect¬ 
ed, provided* the quality is equal 
to that of EurppS, that the magin 
of profit here ought to be much 
larger. The estimate given below 
will certainly differ in different 
countries, but that difference is so 
verjf insignificant as not to mate¬ 
rially alter the expected profit. 
We give below an estimate of 
the costs of production which we 
believe tp be not far out of the 
mark. 

Rs. A. p. 

Groimc^rent per acre (about 
3>^bigti.as) at Rs. 4 pcrbigha... 13 00 
Labour for ploughing an 
acre at the rate of 4 men per 
btgha—13 heads at 4 ans. per 

head . ... ’ ... 340 

Levelling and weeding .at 
the rate of 2 men per bigha or 
• 7 men at 4 ans. per head ... 1 12 o 

Planting at the rate of 4 men 
pe? bigha, 13 heads at 4 ans. 

per head... . 340 

Harvesting at the rate of 4 
men per bigha, 13 men at 4 ans. 

per head... . 3 4 0 

Value of seeds ... ... too 

Ordinary manure . 10 o o 

Total *Rs. 35 80 

Each acre of land yields stalks 
with seeds weighing in all about 
100 maunds at the lowest. Tak- 
ing the outturn oT Linseed to be 13 
per ceijf. at an average, Linseed 
alone 4 riU weight 12 maunds, value 


of which at an avera^ of Rs. 4 per 
maund will be Rs. 48, thus leaying 
about Rl. 12-8 per acre as profit in 
the seeds alone. 

• . 

Then, from experiments made 
in Europe it has been found that, 
the yield of finished fibre is about 
8 to 9 per cent, on an average of 
the dried and boiled straw. In an 
acre, therefore, after gathering the 
seeds there will be left about 85 to 
90 maunds of dried straw, as we 
have said above, and therefore the 
weight of the finished fibre will be 
about 6 to maunds. 
the lowest value that the fil 
fetch in Europe to be £30 
on an average, the value 
fibre per acre (6 mds.) will I 
Rs. 100 or about Rs. 16-8 ( 

From this amount of cou 
have to be deducted the < 
manufacture, and the oth 
such as Ry. freight. Retting &c, 
comn.ission, shipping &a which 
may be taken as under, viz., — 

• Rs. A. V. 

Retting, 8 o mds. of straw will 
require 8 men at the highest, at * 

0-4-0 per head . 30 o 

Coolies mjearry the same in¬ 
to the vats at o-o -6 per md. ... 2 8 o 

T.aking the same out of the 

vats and dryiwg. 2 # 4 

Breaking and extracting trj:' 
fibre at the rate of o-i-o per md. 

—SiMi 
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Rs. A. P. 

The cost 'of bringing the 
• sanfe to Calcutta 6 mds. at 
' 0-12-0 per md. at the highest4 80 
Baling at 2-8 per bale of 400 

lbs., . 300 

Shipping charges . 080 

Freight to Europe for 6 

maunds at ;ijt per ton. 3 80 

Commission at 2>^ per cent. 2 80 
X.anding and other charges 
in Europe. too 


Total, Rs. 15 00 
Or all the expenses put to¬ 
gether will be at the highest, 

Rs. 27 for every 6 mds. or the 
yield per acre. 

Value of Linseed . 48 00 

Value of fibre .too 00 


Total, Rs. 148 o o 
Less the cost of production, 
ture and other charges 
7).62 8 o 


Balance profit Rs. 85 80 
^ we find that in an invest- 
' about Rs. 62-8, there is the 
of making, at the lowest, 
jr about 140 per cent, of the 
'outlay. There is every 
of making a much larger 
'^ofit as we have calculated the 
-1,-values of both Linseed and flax at 
the lowest and the cost of produc¬ 
tion and other incidental charges 
at the highest possible figures. , ■ 
In our opinion therefore this 
trade may be taken up by every 
one and spepially by those who 
have no large capital fo invest in 
any other existing business and 
consequently hanker |fter service 
and are •^villing to sell their body 
and soul to their masters for trifl- 
kfg aums. . » 

-t#IaRket Report, ; 


THE BALKALBRIKBSA: 
OF THE BARK TREE 


Mr. Isvar i Chindra Guha of 
Jamalpur, Mymensingh, writes to 
the ‘ Amrita Bazar Patrika,’ 
Calcutta :— 

It is well known to every 
Indian, that Sri Ram Chandri, the 
hero of the* Ramayan, was an exile 
in the Dandakaranya, with his 
devoted wife Sita and beloved 
brother Lakhshana, for, a period 
of fourteeh years. During this 
period he, his brother and wife had 
to wear the bark of trefes {Baikal) 
to cover their bodies. We find in 
our Puranas that Yogis and< Rishis 
were also in the habit of using 
bark of tr^es as their wearing 
apparel. One may wonder how 
a man can wear barks of trees. 
In reply, I would say that the 
simple people of these days v^tere 
pot fond of luxury as those of the 
present day. In those days every 
man, either poor or rich, Raja or 
Maharajadhiraj, while they lived 
a decent life, djd not knew what 
luxury was. Not that cotton and 
silk cloths were unknown them, but 
they preferred barks of trees to 
those made of the former ^ stuff. 
These were obtained from a genus 
of Ficus trees, which wtfre the* 
most common in ' the mauntakiA' 
and in ^ Inlls of Indifi- . 
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. Ncjw* very few people of our 
country, however, know what that 
tree was like. I find on enquiry 
that the samp species of trees, 
which used to yield bark-cloths to 
•the people in g^bod • old days, still 
exist, but they are now not known 
to us. 

Sometime ago, I brought a 
varie|y of Ficus tree from the hills. 
It is commonly called (jy the hill 
people as Bakalgachh. The bark 
of this tre^ is up to this time used 
b’y them for their wearing clothes 
and beddiiTgs. The bar(j is quite 
fit for the above purposes and is 
very warm.^ During the chilly cold 
days of the wimer, a piece of the 
bark-cloth is sufficint to keep a 
man warm and protect him from 
intense cold. It bears a peculiai 
sort of odour for sometime, after 
it is extracted from the tree. It 
jmay also . be used a: mat or 
“Sataranchi," A full-grown-plant 
will yield a bark measuring about 
25 feet by lo feet or more. These 
trees grow in the Khasia, Jaintia 
and the Garo Hills. 

A piece of cloth of J;his inter¬ 
esting plant was sent by me to 
the Superintendent cf the Royal 


quote below the raimarks of* these ' 
two officers for the Aformatloq of 
your readert. The botanical name 
of this plant has not yet been as¬ 
certained, as material^ for its 
precise identification are still in¬ 
complete. 

Here is the better of the Super¬ 
intendent, Royal Botanic Gardens, 
to me. 

“ In returning the following 
specimens received with your 
letter of the 4th instant, I have the 
honour to remark as follows • 

* * * As regards numbers 

3 and 5 (bark-cloth and 
leaves of the bark tree), I 
inform you that these have 
transferred with your let 
original to the Reporter on 
nomic Products to the G 
ment of India, who will pr 
address you direct, if the pi 
its products is of econom 
portanr e.” 

The follywing letter was ad¬ 
dressed to me by the Reporter on 
Economic Products to the Govern- 
ment of India, Mr. }. Henry 
Buckel:— 

“Your specimens of cloth frcmctl 
the bark of‘Ficus have been s^l; 


Botanic Gardens, Calcutta, forex- to me by the Superintendent 
amination. It was forwarded by the Royal Botanical Gairde^, 
the latter to the Reporter on Eco- Calcutta. They are intemi^niga^ 

nomk Pvoducts tp the Govern- Ficus barks have long been aili^ 

ment of ..India, for ascertaining, .* for cordage in India and 
if U had >ny. eC(MiOmical; value. I.; making^ 
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“I fetum your bark as requested 
but I should Be extremely obliged 
if you would obtain for npe a sam¬ 
ple of the cloth and a small branch 
with leaves an'd fruits for the pur¬ 
pose of precise identification.” 

I am trying to find out if cloth 
could be made from the fibres of 
the bark of this tree, after extract¬ 
ing them by mechanical processes. 
With this object in view, I have sent 
specimens of bark-cloths to ex¬ 
pets and Superintending Officers 
of the several Schools of Arts and 
Industries in India. I shall publish 
results of my enquires in due 
The bark itself is very 
without any change in its 
ire, as it serves the purpose of 
g and Patonchi. It is last- 
t the same time not very 


TSS PLANTAIN FIBRE 

GENERAL NOTES 

Plantain-tree fibre is said to be 
in demand in England? A ton of 
such fibres fetches an amount vary¬ 
ing from. jfias to g£3S in the Lon¬ 
don Market And the cost for ex- 
tfucting .a ton of fibre together with 
j^.charg^s for their transmission 
liq^^d^isomes to one hm|dred 

.'‘'.vS;''',''. . , ■ » , ■ . 


rupees. The business, therefore, is 
sure to yield profit and it is highly 
desirable that in these days of in¬ 
digenous industrial ^ revival, our 
countrymen will not lajg behind in 
starting plantain tre,? fibre concern ■ 
at an early date, rtantain fibre ex¬ 
tracting machine has been invent¬ 
ed at Travancore, and experiments 
made with it at Pusa have proved 
that it is serviceable. Agait^ the 
Muga fibre extracting machine has 
also been utilized in extracting 
fibres from the plantain t.-ee. In¬ 
formation about thq former 
machine CJWi be obtained from the 
officer-in-charge of the Govern¬ 
ment Agricultural Farns at Pusa 
and that about the latter machine 
can be had of the “Eastern , Land¬ 
ing, Clearing and Forwarding 
Company” in Calcutta. 

TRIVANDRUM 

SCHOOL OF ARTS ON 
PLANTAIN FIBRES 

Those interested in plantain 
fibre, should address the Superin¬ 
tendent of the School of Arti; 
Trivandrum, Travancore,* Soutia 
* India, where a plantato fitee 
, macbtee- at a|«Wi#::'!lrf" 



"iM fetne-woflc oif the machSne is 
of teak wood, and the scraping 
fluted.roIlers*fitted parallel to each 
other at tHfe^ top, are actuated by 
two separate %ong steel springs 
worked by foot levers. The 
machine, on the whole, is sufficient¬ 
ly small and light to enable it to 
be carried conveniently to the very 
spof in the plantain gardens, 
where the trees are cut, there¬ 
by saving a large expenditure 
that has otherwise to be invariably 
incurred fin the transport of the 
raw material. The ‘additional 
mechanism for squeezing with the 
fluted rolfers wiiich work in ad¬ 
vance ofl the scraping operation 
-gives greater pliability to the plan¬ 
tain sheaths and renders the ex¬ 
traction of the fibre much easier. 
The fibre thus obtained can conse- 
_ quently retain the full length of 
the seaths available, little or no 
breakage occurring in the process 
of extracting. 

The Superintendent’s Letter. 

The Superintendent, writes in 
answer to an enqiflry ;— * 

“ • * th^ is no book or pam¬ 
phlet on the subject of the plantain 
•flhH^itxiustry, • • * your brother 
®*™cst about seeing what 
to 


month”.* 


Mr. PILLAI on 




Mr. T. Ponnombalam .P||^ 
whose contributions on toonptl^ 
subjects and archaeology 
highly spoken of contribhf 
fol'owing most interesting t 
nication to the “ Madras 
on the subject of the planta 
industry ;-r- 

“ In one of the recent h 
the “Madras Mail.” my fti< 

M. S. Thiruvariyan Pifl 
Nagercoi, did me the hoi 
mentioning my name in cohMCppat" 
with tiie. plantain fijare 
Travancore. Since’tlif‘lj|i^^^^ 
of his letter, I have, 

•wjth letters of enquiry 
ferent parts of the country, 
ing Northern India. I 
seek the medium of tila 
your widety-chrculr^ed 
place at the disposal; oCnllie^ 
a// tAe infomtation 
sion on the subjeeh 

""'•tmustlit-Uke-o' 



' Ikvte Innocently 
not published a 
4 ^[)ecial brochure on the subject, but 
t bave majle a short reference to it 
In tny lecture “on “The Mine of 
Wealth In the Forests of Travan- 
core and What Young Travancore 
could do to Create Industries.” 
This was delivered under the aus- 
j^ces of the Travancore Govern- 
rhent Lecture Committee in April, 
kfig/az. The lecture has been 
.^Wished under the orders of 
.'^Chivernment, and copies of it are 
ii^lable from the Honorary Secre- 
tr. M. La Bouchardiere, M.A. 
[Mr. Thlruvariyan Pillai is 
ifitc accurate in stating that 
pustry has been successfully 
^ Travancore by Mr. Ponam- 
IPillai.” I was of course 
jental in introducing the art 
—uwcting the fibre into the 
for, at my suggestion, the 



’When th^ sirhpfe appUsMCdii 
were placed before Dewan Bahadur 
Krishnaswami Row, the then 
Dewan, and the mode’of extracting 
fibre was demonotrfted in Ms 
presence, he was sen charmed with 
what he’ saw that he declared 
that a great industry was 
looming in the future for Tra-' 
vancore, and set to work at 
once to give it a start. He called 
upon Mr. Naiayant Aiyar, B.A., 
the talented Superintendmt of the 
Travancore School of Arts, to make 
experiments of manufacturing 
fabrics out of this fibre. With that 
inventive genius 'characteristic of 
him, Mr. Narayana Aiyar took 
up the matter earnestly,' extract¬ 
ed fibre from no less than twenty 
nine species of plantains, tried 
to improve its gloss, durability 
and pliability by washing it 
with alkali, soda, and soap 


vernment . of H. H. the Maha- 
were pleased to depute three 
pp|h to Ootacamund to Mr. Proud- 
^hlS^'i'^diO is the pioneer of this 
SS^aify m Southern India. At the 
of a mutual friend, Mr. M. 
i^i'^Oabbardiere, Professor of Eng- 
ihlillO'. the Maharajah’s College and 
f^ofeii^bfno mean order, Mr. 

undertook to teach my 
thepi with him 
them in the 


and by tanning and dyeing it 
that it might excel silk and cotlon 
in all their essential qualities. He 
also found out that it was ready for 
the loom soon after it was extracted 
and that k required no spinning. 
He ihven,ted the,requisite machines 
for bobbin-winding. ‘He had, 
further, to improve the ordinary 
loom, as it Was found not to work 
well. But, unfortunately, the'iesMt^ 
was not as one Would wlsh^ for < fll|e. 

, wa^ thread msdound to b^k|^; 




legntactt,. 

alon«. from -pljHitain, making use of 
cotton for the other. Notwith- 
Itanding his «irawback, the cloths 
woven in Ais, manner looked like 
sOk and provJ^ to* be light and less 
costly than fabrics made of cotton, 
and one of them secured a prize at 
• the Exhibition held at Ahmedabad 
in December, 1902. 

“ From the experiments made, 
Mr. Narayan Aiyar found out that 
an ounce of fibre was enough to 
•cover an area for which 3 oz. of 
cotton were necessary; consequently 
the cost must be proportionately 
reduced. In addition to fabrics 
of delicate textui e, lace and embroi¬ 
dery woilrs, coarse cloths, carpets 
and chrtains could also be made of 
this stuff. Trials after trials are 
still being made, so tlrat the time 
is not distant, when success is 


pessimistic ' virnuf. 

Ai)mr. But till 
enormous quantity of 
that is thrown away a| 
throughout India should be 
in other directions. 





“In my paper on the 
core forest, I have referred; 
uses of this fibre, and prO|iiii|i^^ 
ly amongst them to the’e^j^w 
facture of paper and cortla^ 
The whole of Europe and Aatef^ 
are paper-producing countries 
there are lots of mills 
fot the same purpose. If 
fibre could be supplied at 
that would bring in a profil 
the vendor and vendee, 
certain that it would be ci 
in large quantities.- I h 
some time been in corresp 
with European and nativ^^i 


(sertain to be attained in manu¬ 
facturing cloths and other articles 
eiftirely of plantain fibre without 
the admixture of cotton, under the 
fostering care of Mr. V. P. Madava 
Row, the present Dewan of Travan- 
core, who takes a keen interest in 
»Ae technical ^ucatfop of the 
, prople and who is ever ready to 
encourage all local and indigenous 
-industries and thus improve the 
...mat^ial wealth of the country. 
vWhen these expmments are crown- 
-'Su'GceK^ •!. fetd -m- dtnib^ 
peatr^emai 


the Malabar coast, and I ^ 
ced that to ensure succe^ll^it^" 
traSe, -and to create jtiBf|id ^| || £ | i i g . 
market, the supply. 
nial, and the persona, 

* fibre should be able tO coQ^H 
less than fifty tons a y&pct. 
quotations of the 
ferred to have not b^ 
ting, inasifiuch as, 

Rs. 200 to Rs. 400 .per 
however that,, the,, 
with the. deinitBir 
^..cre^d by 'fi^neveu-'- 



^vanCQi^ and Gwhin there 
not' iii a great dftitiand for 
made,of plantain fibre. It 
aa ' Undoubted fact that the 
hi^itta hemp plays an important 
ah ^ip-building. In case it is 
p^p^d that hemp is inferior or 
eqiiid to plantain (as he has tried 
to do^ the plantain fibre procurable 
m ,* the‘‘country could be exported 
purpose. I have reason to 
illeW that owing to the lack of it 
quantities in the Philip- 
.Islands, other fibres are used 
“to adulterate it or to pass off 
I One kit:d W such fibre is 
lldch is extracted from the 
g of aloes called Adam’s 
i^Yueee^). This is largely to 
^ the southern and eastern 
HTra van core and the Tin- 
ivipistrict and is exported to 
L ’' From a cursory examina- 
of the fibre of the Yucca ^nd 
of the F^ntain, it will certain- 
^>hserve4 that the latter ^ 
point of gloss and 
|Kid' the length of each ‘ 
:thread is''five Or six 
the' other. It can 
| |^ p | w lOf;i8^j8ly 'Supplant the fibre 
Iclhds, intruding the 

8 ^ Aic^tte^merican, and 

for-ite' 


It' 

piece of wood 4’' x 6*x 6" ow twoJ -' 
posts attached tO the ground 4tnd a < 
blunt knife fixed to tit ieng^wisi 
with its edge downwards. One » 
end of a string* is^i?ftached to the 
handle of the knife, and the other : 
to a long piece of bamboo to form 
a lever which is pressed by the le^t^ 
foot while the workman stands fac¬ 
ing the machine. But this machine 
is devoid of one important facility, 
viz., portableness. As pointed out 
by Mr. 'Venkatarama /fiyar, of. 
■Valavanore, South Arpot, the 
machine should be so handy as to 
be carried by a cooly from garden 
to garden along with onb full load 
of fibre, for the object of <the fibre 
collector should be to carp/ wUh 
him only the marketable com¬ 
modity, instead of encumbering 
himself with the heavy plantain 
stems, to a central place. , 

“The mode ot extracting this 
fibre is as follows. Long pieces of 
plantain sheaths or leaf stalks lass 
than 3 ins. in breadth are Inserted 
between the blunt knife and tha 
smooth piece of wood referred to 
above, and thewpulled with pome 
•dexterity, while the pressure put 
on the lever by the left footimmst* 
in raising alid dropping the hlwi^ 
kntfs." ' This proc!aHtdkould^‘'*l»« 
peatseil-i^ the;miec^sitb''’'''ii||p|iMt 







obtained i^t coaetant .practice e 
will enaWc one to secure every hit o 
opit la som^ improved machines, a 
cylinders have b^n introduced to c 
'crash out theVelhilose substance t 
as a preliminary step. When this t 
process is .gone through, the 1. 
sheaths beconle more pliable. Mr. t 
Proudlock thinks that the fibre i 
could be extracted by scraping the r 
sheaths with two sharjf pieces of r 
bamboo, which primitive method is f 
the one tRat is in vogue at present \ 
in the Pljilippine Islands. I have ^ 
successfully extracted the fibre by ^ 
scraping the sheajhs with ordinary e 
cocoanut shells. Place a sheath 
on a smooth piece of wood or c 
plank, Jiold tight one end of it by t 
pressing your left foot on it, and 1 
scrape it between that ^ot and the < 
oAher end, by the sharp edge of a 
cocoanut shell. When you have | 
* removed all the succulent matter, 

, re^%rse the sheath and repeat the 
process. Of course, some skill is 
necessary in extracting the -fibre 
in this manner, but it can be gain- • 
ed only by experience. 

“The follwing ‘s am account of 
XQ improved machine made at the 
School of Arts, Trevaudruttt, as 
described by its Superintendent;— 

,v > "'Ihe frame worft of thg machine 
^in-,t(e^.wood, and .tjie.'sciapu^ 


ed by foot.: levers,;'" 
on' the ndiole,.. is 
and light to enable it 
conveniently to the, very 
the plantain gardens wh.ejrej^^ 
trees are cut saving thfire|yi“^ 
large expenditure coro,pa«^«OT 
that has otherwise to be }nv.Xrtfp^ 
incurred in the transport bt- ^j 
raw material. The addifii^iu 
machanism for squeezing, with<^ 
fluted rollers, which work in Xj#-* 
vance of the scraping operi^n^ 
gives greater pliability. i|b« 
plantain sheaths and ren^^kuths 
extraction of the fibre much. 

The fibre thus obtaind can j 
quently retain the full lei^ 
the sheaths available, littl^ 
breakage occurring in the 
of extraction. 

“I own a machine 
but I am sorry to say tha^ i|j 
portable. U, as welV;**..)^ 
offered for sale by , 14 *!^ 3 ||| 
rama Alyar, cannot; H^jrtpj 
the disposal of the. 

'for this reason, 
of its prohibitive cost, 

With this feeHng.^joi^i^lj 
have, for some tiiiie,'lpi^;^ 
find out' tfnq. w^ic|r'*S^‘lS 
cooly could buy iy,ithioi 4 
.npich. seM-deBiah > - 
'I visited .tte coir'. 
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fibre of pine-apple {Bromelia 
and at my request, he 
tried plantain sheaths and found 
it possible to extract its' fibre. It 
is built On ihe same principle as 
the one described above, but its 
cost is only Rs. 3. Mr. Govindan 
is now engaged in perfecting it 
and rendering it less costly. In 
this connection, I would ask your 
readers to peruse the pamphlet 
published by Mr. V. T. Venkata- 
rama Aiyar, of Valavanore, South 
Arcot, on “ Plantain Fibre Indus- 
tiy,” sold by Messrs. Srinivasa, 
iiP%dachari and Co., Madras, at 
las per copy, as it gives a 
ideal of valuable information 
^ng it." 


ie following is the conclusion 
T. Ponnambalam Pillay’s 

L paper like this will be incom- 
|bte without a short account of 
leading species of plantains 
are found in Travancore and 
ie mode of cultivating some ^of 
i|nC Mr. Venkatarama Aiyar 
^>eaks only of a dozen varieties of 
‘Musa Saptentum” found in the 
District to which he belongs. It 
j^ lfitqly that a few more will be 
;^pd id the delta of the Cauvery, 
i^e $T|fe^ntenden.t of the School 
At^: Jfevandrum, has tested 
, kipds, and Ije did not 
iblinf ior. -odwersu as lie- 


that the plantain fibre* a>f ;«I1. 
species possessed almost the same 
identical virtue. I have come 
across about forty»five varietifes, 
and all of them yield fibre of eco¬ 
nomic value. ' There are others 
which I have not tested, but I hope 
to study them at leisure. 

, “The most impbrtant of the 
species found in Travancore and 
Cochin is the banana, whicht goes 
by the ndme of "Nantram” or 
''Etta Vasah "—I think botanically 
it is "Musa paradias&a." Mf. 
Venkatarama Aiyar speaks of it, 
but it is' ^Idom to be found on 
the eastern coast of Southern 
India. Unlike other species, it has 
to be raised annually, tand it is 
thus cultivated extensivel)i in the 
two sister Native States. With 
regard to pther species, excepting 
those that are raised on paddy 
fields, if they are planted, once 
the family will continue to flourish 
for ten or fifteen years, provided 
the soil about them is turned and 
the 'groups heavily manured, once 
a year. But in the case of banana, 
fresh seeds have to be put in 
every year at the proper season 
and the following is the mode of 
its cultivation. When the bunch 
is cut off from the parent plantain, 
its shoots are removed and their 
stems thrown away, leaving 
yams at the disposal of the 
*vatqr. Thpse ^ ^ipppfi. Jn » 
strong 'sphifiop; 
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dried iti Ihe sun and then stored 
carefully against the attacks of 
white-ants. The ground where 
se%d is to be {planted is tilled and 
pits of three* c^bic feet are dug 
‘at a distance or»6 to 8 ft. They 
are then filled with dried leaves 
and set on fire. After the lapse 
of a few daj^i to enable the pits 
to cool down completely, the 
seed^ are put in and fully cover¬ 
ed with earth and this Is covered 
with dried leaves, to keep the 
temperatuTe low. These process¬ 
es take plqj:e between the months 
of November and * Febtuary, ac¬ 
cording to the qpnditions of the 
localities. • Till the seeds put 
forth shoots, they are not watered, 
but occasional showers after their 
appearance nourish them, and 
make them so healthy.and strong 
as to stand the violent South- 


natives of cbuofiy catindt do 
without them, during M^ve 
sions. A# bananas are td fee'had 
only between the months' --ot 
August and December, ‘they 'Arts 
preserved for use at other tnnh^' 
The fruits are preserved in honey 
to a small extent. The raw plan* 
tain is cut into slices, after peeling 
off the covering rind, dried in the 
sun and taken care of against the 
rainy weather. The flour into 
which the dried slices are con¬ 
verted, is considered to be a nutri¬ 
tious and harmless food foi 
children, and is placed by^'^lhe 
natives on a level with arro 
The slices of fruit, are als( 
in oil or ghee, put into fresh 
en vessels and preserved 
natives of the country. It n 
of interest to state that tl 
the article of food wWd 


West Monsoon and become luxu- great African traveller, th 
‘riant under it. They are then Sir Henry Stanley found in latgi 
heavily manured with cow-dung quantities during his 

and green leaves, in the course through “Darkest Africi” ' Attfl 

of six moflths from the time of carried with him for the itief fef 

planting, they flower, and in three hij followers. ' 


months more, tfae bunches will jie 
ready for use. There ,may be a 
difference of one or two m'onths. 

“At the present moment the 
Only portion of this plantain that 
is maHe use of, is its fruit, and it 
is the favourite plantain in* Cochin 
and Trtfvancore. • It is exported 
kt large quantities to various 
olacee-’'Outside their limits. The 


"I have digressed to this exteaSit 
to demonstrate the existence 
important industry, and the 
tage that iftay be taken Of "It ; 
create another. I again etn^feAaw^ 
that the onlj^ produce taiken fey 
ryot from this'plantain’''li':lff'f|^| 
From a rough’ calculatSdn 
made, " afeout 5,obdioo^''‘{^^fi 
'StsniS'cADafele’-of- 
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«OBS *of fibre, «re thrown away in 
twenty taluqs of Travancore. 
To this may be added t,ooo tons 
derived from other species of plan¬ 
tains. TIjus, the total of 3,000 tons 
is capable of yielding an income of 
Rs. 1% lakhs at the rate of Rs. 
250 per ton. This is a modest 
figure, and it ought to double itself. 
Even in calculating the outturn of 
fibre from each plantain stem, I 
have put in only a minimnm of half 
a Ib., though it is possible to 
double the quantity with care and 
’Mperience.. The Travancore ryot 
t ^ihot directly profited by the culti- 
liHiluMi of the banana. On an aver- 


condition absent in those jdacer U 
the South-West Monsoon, but the 
freshets, with a large quantity of al¬ 
luvial soil that is ^carried, down 
these rivers, are sufficient to make 
up for this. I kn^W it for a fact 
that landowners < on the banks of 
the Cauvery, raise plantain crops 
onr.e a year, taking advantage of its 
freshets. I also think that the 
Gangetic Valley and the country 
fertilised b^ the tributaries of the 
Indus are fit for the cultivation of 
the banana. * 

It is not my object'to pursue 
the subject further and speak of the 
cultivation of other varieties of 


! gets a little more than two 
js on every bunch, while his 
on the East Coast gets four 
. the value on other species, 
re of ground will contain be- 
1,500 and 2,000 plantains, 
will yield an income of Rs. 
0 Rs. 250, which will just 
^ver the cost of cultivation. But 
file profit which the Travancore 
13^ obtains is by raising yams and 
bfi^rannuals in the ground between 
plantain trees. If he would 
intake use of the stems for extract¬ 
ing fibre, that industry will put in- 
^ his pocket more money. 


plantains. I shall only refer to the 
Manilla plantain, whiclf produces 
the celebrated hemp of that' name. 
Mr. Venkataraina Aiyar thinks that 
it is not 'an exotic plant and 
identifies it with the "Kottay 
Vatka," or the seed plantain found, 
in the Tanjore, Trichinopoly and 
South Arcot Districts. ’the 
Superintendent of fhe School of 
Arts, Trevandrum, calls it the 
“Mala Vazah," or hill plantain. I 
know for certain tlfat this species 
is not to be met, with in the torests 
of Travancore. I have'tried it at 
Quilon, not far away from the 


> •'The impression has been left in 
lipjiiind, |rom the s^tudy of this 
the Deltas of the 
C^y¥*y,'Kristn 4 and^Godavery are 
fer' ^ tire. ^ cultiwation bf 


beach, and at Adienkavu, close to 
Shencottah, at an elevation “of ab¬ 
out 1,000 feet above the level df 
the sea. It takes kindly .tb the soS 
in both places, bilt te hfes fbund 
,■ latter, ipore-'coittgttfis^’ 
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tbere*is luxurisuit and it throws out 
a larger number of suckers ; in the 
course of a year, I found around the 
parenj stem^ about ten shoots. 
With heavy njanuring, the family 
can be increasfe|l. " But the great 
drawback at th^ place is the havoc 
committed by wild pigs, which 
•bore through the soil, devour all 
the yams and thus retard the cons¬ 
tant'putting forth of shoots. At 
Quilon, it has not ’to contend 
against any enemy, but it wants 
watering during the hot months 
from Janpary to May. It repays 
trouble as it grows’ to % height of 
T3ft. and swells to a girth of about 
3 ft. In 'estim: ting the average 
elastic limit of each fibre of a num - 
ber of varieties, Mr. Narayana 
Aiyar does not speak favourably of 
the Manilla plantain I sent to him 
from Quilon. I think that there 
must be some age limit to tbe plan¬ 
tain whose fibre is extracted that 
it *may be of any economic value. 
The one which 1 sent to him to 
the School of Arts v,as fully matur¬ 
ed, and I think it ought to have 
been cut earlier. 


# 

THE INDUSTRY AT 
TANJORE. 


N. Swaminathen of the T- A, 
ilfi,iu3trial Institution, Tanj ore, 


writes to the "Madras Maif’h—Jo 
your issue dated the “fSth 
the interesting communication from 
Mr. T. Nonnombalan Pillay, of' 
Travancore, on the plantain fibre 
industry. He states therein that the 
improved machine, made at the 
School of Arts, Trevandrum, and 
Mr. Venkataramier’s machines can* 
not be placed at the disposal of 
the ordinary ryot as they are not 
easily portable, and on account of 
their prohibitive cost. Your readers, 

I believe, are aware that the Tan- 
jore Agricultural and Industrial 
Inrtitution has taken to this indus¬ 


try in right earnest. The inep^tsie i* 
tion sent a man to Melro^ 
to study the process of ex< 
fibre from plantain sheat 
returned here a month a 
since then he has been exi 
fibre. The machine used he 
only Rs 2-2. The local mai.-^^^ 
rers have up to now supplied OomO 
twelve machines at this rate. It 
cannot be said that it is beyond 
the means of any ordinary ryot; 

* ajid I daresay if machines are made 
on a large scale they can be made 
still cheaper. Permit me to say# , 
word or two respecting Mr. 

Ponnambala Pilay’s statement 
Mr. Venkatararaier’s Trevandutfli; 
machines are prohibitive 
not portable. Mr. Venkl^rana^^'; 
machine*is certainly portabIe,:|j^} 

I think .H cannot be 
anything less tlan 



a4d that one is able to cx- 
?‘^a^t more quantity of fibre with 
^i^er ease with the local machinf 
at Rs. 2-3 u ed by this institution 
than with .that of Mr. Venkata- 
ramier’s, which costs about Rs. 15 
or so. 


PLANTAIN INDUSTRY IN 


gence can learn “the work in 
night’s time. With the kind per¬ 
mission of the Dewan, persons 
willing to learn the work might do sq 
at the School of Arts, Trevandrura, 
or from Mr. R. ,L.‘Proudlock of 
Ootacamund; (5) samples of cloth 
might be obtained from the Superin¬ 
tendent of the Sri Jlala Rama 
Varma, Technical Institute, Nag- 
ercoil. 


TRAVANCORE. 


3 kJir.. M. S. Tiruvaryan Pillay 
the “Madras Mail” regard- 
blantain fibre industry:— 

The industry has been 
illy tried in Travancore by 
Ponnarabalam Pillay, 
S., while he was officiating 
'Conservator of Forests ; (2) 

ailed information on the sub- 
is. given in a booklet wiitten 
the above-named gentleman, 
^niiflcd the Forest Wealth of 
Trivancbre, of which copies can be 
bad from the author, his present 
address being—Assistant Superin¬ 
tendent of Police, Quilon, Travan- 
COre;{^) the machinery for the ex- 
Kraction o.t the fibre is extremely 
aimple in design and construction 
atid coald%e had for Rs. ^ in the. 
Sch|)^Trevandnim; {4I 
§^ii^c||j^d‘''With ■ average**; intelli- 


PLANTAIN FIBRE CLOTH. 


A Tranvancorian, wFities to 
the “Madras” Mail:—In reply to a 
letter published in the “Madras 
Mail” of thb 30th ultimo over the 
initials “V. K. G”., who expresses 
doubts as to the plantain fibre cloth 
admitting of constant washing like 
ordinary cotton cloth, I may in¬ 
form him that no doubts need be 
entertained on the point. Several 
of us in Trevandrum are using 
plantain fibre cloth as turbans 
which are,washed like other cotton 
fabrics, and are all the better for 
the washing. These turban cloths 
are made at the local School of 
Arts, by Mr. N. Narayana Pillay, 
L. T. M., of the Victoria Technical 
Institute, Bombay. Towels and' 
handkerchief? are al?o mad^ and 




comtnand a rapid sale. The fibre, 
when coarse, can certainly be used 
for cordage anJ ropes. 



FIBRE EXF^BITED AT THE 
CACHI^R EXHIBITION 

A correspondent* Wittes in the 
Sy Ihet ‘^Chronicle”:—In the Class II. 
produce under section Agriculture, 
there w«re exhibited some plantain 
fibres by Babu Man Gobinda Chou- 
dhury, Joint ‘Secretary to the 
Cachar Agricu'.ural and Industrial 
Exhibitten. ^ These fibres elicited 
the Admiration of the visitors. I 
give below the method of extrac¬ 
tion which I hope will interest your 
readers.—“The leaf sheaths were 
passed through a sugar-cane milt 
with smooth rollers, then combed 
on both sides with an iron comb 
which brought out most of the cel¬ 
lular substance. Tire blunt edge of 
a sickle was afterwards used to' 
get more of the cellular substance 
out. The bundles of ,fibre were 
then washed in water and soap 
and afterwards boiled with alkaline 
and soap and then were rinsed in 
plafn water, wrung and exposed in 
thin layers to dry in shTade. The 
bundles of fibre were exposed Ip 
’^w far. three successive nights and 
in tftii day time, the drviniir nrci- 


ceeded in the' 

fibre is much inferior; tp 
la hem^, it is worth at l^t 
as much as jute. , "fhe, fibre,.c;#* 
be used for making ropes, mats 
pape.r. * 


A SIMPLE PROCESS OF 
EXTRACTING FIBRE 


in view of the every day crow¬ 
ing interest of our count! 
plantain fibre industry, w 
here a process, whereby fij 
be extracted from planta 
with rather little difficulty, 
banana tree will yield fil 
the species which is kt 
Bengal as "Ento-Kala” £ 
yields the best, in length, allrength 
and quantity. Take a piecp of the 
coating of the trunk, cut it into 
several pieces lengthwise, reject the 
inner side and keep the outer one. 


Fteep the same in water for five (EW 
six days and the fibre will loOep ;pf 
themselves and the back ^rt 
look like white tape. Neitlipf^ 
them wilf discolour when steep^^ 
water. Now, wash the loose 
in water ajid dry up the taipp‘lji^ 
part in the sun. _Rnfc: tK);',t^ 
while wet with clo^ 
look lUee silver wires,» IQicj. 

wViAtii fttAArkA«4in 




* Jretlow. colour. The process has 
tried njore than once, and, 
^^s the “Swadeshi Sampad,” if 
properly followed, it is' sure to 
yield good, results. 


OBSERVATIONS OF AN 
EXPERT 

[Mr. Manindra Nath Banerjea, Agri¬ 
cultural Chemist, at present tutor-gurdian to 
Kumar Janak Nandan Singh of Nurhan.] 


The introduction of chemically 
;d German indigo into the 
having told heavily upon the 
indigo trade, the growing 
)intment among planters 
ed them to think of some 
^ndustrial enterprise to make 
f the loss found inevitable 
Ssequence of the fall in the 
>f Indigo. Of all the enter- 
ses taken up by the Indigo 
t*lanters, that of the vegetable fibre 
may be ranked as one of no small 
importance. The Rhea plantation 
having proved somewhat success-, 
ful^ some of the planters took it 
also in their heads that the plan¬ 
tain and banana may be utilised 
for the development of ap industry, 
IS tip^ form, as is well known 
the earliest times, the latent 
of an immense quantity 
l ‘ ^he-high importance of 
fibre industry, as 
KiOg Of t& Royal 


Botanical Gardens, attrac^pd Hie 
attention of many agriculfiirists 
and it led to the design of several 
decorticating machines, both in 
this country and ttbroad. . The 
primitive machine,'qs'used by the 
Philippine Islander^, is very simple 
while the latest ^invention of a 
machine (nearly pprlect of its 
type) by Messrs. Death and Ell-' 
wood, Liecester England gives 
considerable doubt regarding the 
successful working and manufac¬ 
ture of the fibre in Indi^i for its 
development into a profitable 
industry. ^ 

About the beginning of the year 
1903, I applied myself to a close 
study of the plantain and its pro¬ 
ducts and especially the fibre. 
The type of Musa that' grow 
largely in India is that of ‘Musa 
Sapienimn' ‘as distinguished from 
'Musa Teztelis’ which yields 
Manilla Hemp of Commerce. The 
existence of fibre in it and jits 
utility has been known in India 
from the ancient times., * ■*■ * 
First of all I set a machine of the 
primitive style in a neighbouring 
Indigo Concern, the proprietor of 
which takes a good deal of interest 
in fibre industry, and worked at 
it for about a month. This at¬ 
tempt was quite unsuccessful 
inasmaci\ as the daily outturn was 
so hopelessly small that to starl 
an industry was altogether out 
of the que^on. 





Nexl^I devised some machines 
•myself'for the extraction and clea¬ 
ning of the fibre, but the difficulties 
that always stood against success 
arethe^reat t:cmplexity of their 
construction the mucilage of 
the stems clogging the parts of the 
machinery, rendering the work in¬ 
termittent and the outturn very 
sYnall. These aifficulties could dot 
be eliminated out of any machine 
and so, after all,’I had^to give up 
the attempts to get a large sup¬ 
ply of the putturn by machinary. 

Being a student of chemistry 
and fond M researcjies, J at once 
applied myself to the finding out 
of a chemical proiess, which will 
do away with all inachines and the 
difficulties* appertaining thereto, 
and will also bring out a large 
outturn offering suitable condi¬ 
tions for making it the’basis of a 
most profitable industry in India. 

. A chemical process jf extrac- 
tiot^of fibre from Plantain stalks 
means the use of certain chemicals 
in such a way that, they can act 
upon the mucilage only and not on 
the fibre itself, either by dissolving 
it or softening it to such an extent, 
as to allow ^he fibre to part with 
it very easily such as either by 
washing it in water or in another 
chemical solution without injuring 
in the least, the strength,of the 
fibre itselj or its colour. 

The ^process lias since then 
been discovered and made com¬ 


plete in MjKdty resfiecfc It is .quite, 
scientific and basdd gpon a close 
rational study of the natural typ€^ 
of putrefadtion in the vegetable 
world, known as spoptaneous fer¬ 
mentation or putrefactive fermen¬ 
tation. practically the process 
will defy all competition by ma¬ 
chines hitherto invented. The 
idea that chemicals injure the 
strength of the fibre is literally 
removed; and it has also been 
proved that, the fibre obtained by 
my process is superior in texture, 
quality and strength to that secur¬ 
ed by means of machines. Scien¬ 
tific principles have develOniiA :**) 
the strength of the fibre con 
ably. My process gives 
diffeient kinds of fibre. 

No. 1 may be used and 
for making cloths. 

No. 2 can be used fo 

•m 

same purposes as jute, and 
industry is successfully establisbed, 
it will prove a rival to jute. 

No. 3. and No. 4 can be 
best used for cordage. Besides,' 
the refuse can be used in paper- 
making. So there is absolutely 
no wastage in the process.,’ 
Samples of these different Jcinds of 
fibre have been shewn to several’ 
European merchants 'who are ’In ; 
great sympathy with *this ne* 
Industry. Jhe London miarlcrj’ 
has valued this No. 3 aad 4 
.at £7 to £10 per ton. I 
herewith the opinion of 






firm* in the tnatter. ‘t'he No. i 
""^^^bre, so fir I can say, will fetch 
Rs 8 to Rs. 10 per .maund i.e., 
£14 to ';£i8 per ton. ■ Thus from 
the extraordinary simple nature 
of the process, by which it is ob¬ 
tained and the equally extra¬ 
ordinary cheapness, it may be con¬ 
sidered the most successful and 
easy means of establishing “Plan¬ 
tain fibre Industry” in any place 
in India, where there is a large 
supply of plantain trees. In my 
next, I shall give distinctly all its 
advantages over the machines 
hitherto invented. 

VANTAGKS OF THE CHEMICAL 
PROCESS OVER MACHINES. 

|i Machines :— 

jptturn ;—Small; incapable of 
jevelopmeqt of an Industry. 
Vork:—Intermittent; the 

mucilage clogging the part of 
the machinery ; requiring 
thorough clearing of its parts 
every now and then. 

3. Plant and appliances entail- 
^ :—Heavy and cumbrous : of¬ 
ten go out of order; cannot be 
removed easily from place to 
place, owing to its .weight. 

4. Fibre i—As strong as ordinary 
'plantain fibre can be; the 

ifehlih* of the fibre is limited ; 

broken by machinery, 
fihe sap of the mucijage, which' 


cannot be easily removed.. On ■ 
the whole, it did not give 
satisfaction in the market. Can¬ 
not be used fpr the same {)ur- 
poses as jute. « 

5. Outlay :— Larde. 

6. Usages :—Cannot be adopted 
by ordinary m^n. Hence the 

' industry is not within the reach 
of ordinary ryot. 

In Chemifal process :— 

1. Outturn :—As large as may be 

desired. The suppfiy may ,be 
extended at the. option of 
the feperafor. Practically the 
supply is unlimited provided 
that the supply, of trees is 
unlimited. . 

2. Work ;—Continuous—J'ust like 

I he manufacture of bricks in 
Bnll’s.Kiln. 

3. Plant and appliances entail¬ 
ed:—Nothing required. No 
machines necessary. 

4. Fibre :—Made stronger ‘ and 

more durable by practice of ad¬ 
vanced chemical principles. . 
Superior in texture, quality and 
in every other respect to those 
obtained by machines and the 
natural fibre . Gavd nearly every 
satisfaction to the market. Four 
different kinds of fibre arfh' 
obtained by the proce.*. Cap,, s' 
be'used:—No. i for cloth mal |^4 
ing. No. 2. for all pdjqjoW#; 
which jute is used fcan hardl^' 
be distipgui'sheii,' froi^ ' 





No. ^3» and No. 4 for cordage, 
matting, Durries etc. The re¬ 
fuse as paper-material. No. 
avastage or loss o£ any kind. 

5. Outlay ;—Vary small, rendering 
■ it within the ^ach of all classes 

of people. Tke industry can 
be established either in a very 
. small scale ^r in a very lart^e 
scale. 

6. Usa*ges —Can be used any¬ 
where if there be a large supply 
of plantain trees. Can be uni- 

• versally adopted by anyone 

from theirich Zemindar to the 

• • 

common ryot. 

Absolutely cheap* hence quite 
lucrative 

Opinion of a Calcutta firm 
(European) on the Fibre 

OBTAINED FROM 'iHE 

Chemical PROCEbS. 

“The samples you handed us 
have been examined bj’ several 
firms with whom we liavc deaii igs 
with fairly .satisfactory results. 

“It is thought that your No. 2 
fibre could be • used for 4 ;he same 
purposes as iute and would realize 
about Rs. 5 per maund, ^.iiiDably 
Rs. 5-8 or more if the improve- 
tnents we mentioned to you were 
brought and in this connectitm, we 
think, your No. i. Fibre might, 
answer and fetch from Rs. S-8 to 
Ri 6 { 3 ^ jnaund,” 


I did not send ^ly samplfe of 
No. I fibre. The comfiany guess-, 
ed its probr^ble price by testing the 
No. 2 fibre. No. i fibre is Tar supe¬ 
rior to No. 2 and it may fetch from 
Rs, 8 to 10 per maund. 

“ We have been requested to for¬ 
ward 2 maunds of your No. 2 fibre 
to a large Mill for trial and we think 
it would be just as well to also for¬ 
ward, say one maund, of your No. 
1. We could then advise you 
more definitely as to their respec-. 
tiv'e market values. 

“W' do not think your Nos. 3 
and 4 fibre could be used for the 
same purposes as jute, but it j 
pears to make a fairly good r- 
and we shall make further enqui 
in the direction. If found suif 
which we think it will be, it w| 
fetch about Rs. 3-8 to Rs. 4| 
maund. 

“But as we have already inform¬ 
ed you, an outturn of 4,000 maunds 
per annum (The company wanted 
a large annual supply at once. 1 
told them that for the present, 1 
cdulfl try my best to supply 4,00c 
maunds only. Upon this they re 
marked in this manner) would 
only be as a speck oh the oceaa 
and would n< 5 t be appreciated. I 
would be entirely lost, amongst tjK 
hundreds of tons of jute (The No 
2 fibre can hardly be distiagui^« 
from jute, and if the industry I 
established, it wilt surely,prove| 
rival to jute) placed on the marliit: 



annually. UnlGss the outturn was 
■appreciably large, there would be no 
demand for it, in fact ho induce¬ 
ment whatsopver to consumers.” 

How TO PROPAGATE THE 
INDUSTRY IN INDIA. 

The Indian ryots’ general ignor¬ 
ance of the existence or fibre in the 
plantain stems (morphologically it 
cannot be called the stem, for plan¬ 
tain and similar kind of trees have 
got no true stem. The so-called 
stem is really composed of the 
broad, imbricated clasping leaf- 
■' ;s) prevents him from making 
>f it. Those who know of it at 
puld not try for its use, for want 
roper appliances or process, 
d to their means, for extract- 
he fibre. Now that my chemi- 
Irocess is within the reach of 
Id! classes of people, the difficulties 
towards the manufacture of the 
;fibre have been done away with 
‘And it may l?e reasonably hoppd, 
tiberefore, that those who are anxi- 
for the development of an ,in- 
'^t&stry in plantain fibre should be¬ 
st^ themselves as to the propaga¬ 
tion of tljis Chemical process, 
after a fair trial. Theffe can be no 
question as to the abundance of 
^trees in ffiis country. 
^ »jjfow them in this country 
I Ibf the sake of their fibre but 
s^ept frul^ they <yend. In 


useful of plarifaliotts to the syot.for. 
their great utility. The import¬ 
ance of the cultivation is well 
known in every part of Indja, so'^no 
attempt towards this'direction will ' 
be necessary. " Tiie creation of a 
demand and appreciation of the 
fibre is what should be aimed at. 
An increasing dematid of fibre in 
the market may admit of an indefi¬ 
nite extension of the planlaition, 
but for all' present purposes, the 
existing cultivation will quite suf¬ 
fice, inasmuch as the large number 
of trees that are annually cut and 
thrown ai^ay can easily be utilized 
for the manufacture of several mil¬ 
lions of tons of fibre'. To bring 
this to a successful. issue re¬ 
quires :— '' 

(1) The prevention of wastage 
of trees cut and thrown away an¬ 
nually in every part of the country, 
making each one realise the exis¬ 
tence of the fibre in them and the 
possible value that they may fdtch. 

(2) Making use of the “Chemi¬ 
cal Process” it being the easiest 
and cheapest process of extracting 
the fibre from the stalks. 

(3) The accumulation from 
different places of 'thfe fibre thus 
prepared, the transmission thereof 
to a central station, to see to their 
enshipment to a foreign Ctountry 
and their utilization for such pur¬ 
poses as cloth.making, “manufoie* 
ture of cord^, and similar 
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effe(Jt^ by each of the three fol¬ 
lowing distinct ways;— 

^ (a) By purely native enterprise 

under foreigh capital. 

(b) By fattigq enterprise under 
foreign capital.^ 

(c) By Government enterprise 

out of StateiFunds. , 

(d) By combined enterprise 
bbfli of the Indians and of foreign 
nations under Government patron¬ 
age and support. 

• This may be illustrated thus ;— 
An assoaiation consisting of men of 
culture and wealth may be formed 
with its head qirarters at Calcutta, 
for exam'ple, aid agencies may 
be establfshetl under proper supervn- 
sion hnd management in different 
parts of the Province, where there 
are large plantations of plantain. 

The work of each agency will 
be duly specified—(i}in visiting 
each plantation, (2) in making a 
rough estimate of the supplj- of 
trees that can be sc‘'ured from each 
out of the wastage which every 
proprietor annually cuts and 
throws away, (3) in making ar¬ 
rangements' for the collection of 
these trees to a place very near to 
each plantation where the fibre 
will be extracted by the chemical 
process, (4) in carrying them to 
their own station quarters where 
they will be treated with the rest, 
of the process necessary for bring¬ 
ing th^ fibre upto the derived state 
9 


and(s> transmitting them to the 
head quarters at Calcutta. 

A careful examination of the 
scheme thus laid down* will show 
that those who are interested in the 
industrial development of the 
country, could easily adopt it 
and bring this to a successful 
issue. The difficulty which will be 
experienced at the outset will 
gradually vanish till the whole 
thing will act like a machine. 
For my own part I can boldly ■< 
assert that if my countrymen ex¬ 
tend their hearty sympathy of head 
ai d heart and purse towards this 
important movement, the 
may be considered quite 1 
with a profitable return. 

Regarding foreign ent 
I have nothing to speak of 
that if outside capitalists at air utmnip 
up the industry it is sure to be 
successful at their hands. To indigo 
planters it will prove a lucrative 
business—for the reasons of this 
opinion, vide my book entitled 
“plantain and its Products—Basis 
of a new Industry in India.’ 

• 

In conclusion I must needs ap¬ 
peal to the generosity and patrio- 
tism of our countrymen of wealth 
and culture so that they may take 
time by th» forelock before it gets 
too late and the industrjf passes off 
to foreign capitalists with whonj it 
may not always be possible to 
compete in^hc long run.” 
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SOME FURJPfER DETAILS. 
Melroiapuram School. 
Account’OF the working of 

THE INDU.STRY THERE. 


The Rev. A. Andrew of Chin- 
gleput, Madras, in his booklet 
"Indian Problems” (to be had of 
G. A. Natesan & Co., Booksellers, 
Madras, Price As. 12) observes as 
follows ;— 

“The plantain fibre industry in 
South India promises to become a 
ble busine.ss. Enquiries as 
V to extract it have reached 
m various quarters, showing 
erest that is now being awa- 
to the value of the once 
led plaintain stem. After the 
IS fruit has been cut off, it 
used to be thrown on the rubbish 
heap as utterly worthless. But it 
is different now, since cultivators 
have begun to realise how much 
they were losing by their former 
wasteful practice. The fibre can' 
be made into ropes or woven into 
dloth. At the Melrosapuram Agri¬ 
cultural School ryar here, the fibre 
is being extracted and'made into 
ropes. 

It may be interes^ng to some 
to learn sdhiething of the nature of 
th^ fibre which is being extracted. 
Some tinie ago a piece* of rope 
^sent' to me froiy the above 


school. Another piece ot‘ orope 
was sent to me by the Deputy 
Superintent of Chingleput Reforma¬ 
tory School.—This was made of 
hemp of Calcutta., 'These two 
ropes were tested 'by me to as¬ 
certain their brt^aking tension 
strength. The following is the 
result:— ft 

Plantain fibre rope Hemp rope 

Length, I2t yards. 14 yards 

Thickness, ,\th of of an 

an inch. inch. 

Weight, 83 pallams, lopallams, 

or 6 lbs.' loj ozs. 122 ozs. 

Breaking tension 286 lbs. 

330 lbs. 

Price, Re. I per viss. , Rs. 1-4-0 per 
or 3 lbs. 2 ozs. yiss. 

It will thus be seen that the 
hemp rope ' is somewhat stronger, 
but is 20 per cent, higher in price. 
The strain which the plaintain fibre 
be re is remarkable, and it shows 
that plantain fibre rope is about as 
good for all practical purposes as 
the hemp tree. Its durability and 
powers to resist wear and tear 
have yet to be put to the test, 
however.. My impression is .that a 
fibre which can bear such a high 
tension will be found to be durable. 
This fibre has a white, glossy ap¬ 
pearance, and the ropes “made 
from it have a very attractive look. 

Each plantaiiY stem caff produce 
on an average about 40 oz.'of fibre, 
and 600 plants can be grojvp on ati 
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acre, * Each acre will, therefore, 
produce 150 lbs. or 48 viss, of fibre. 
This at Re. i per vi.ss will give 
Rs. 48 per acye. A boy on 2 annas 
wages a dayt can extract fibre from 
five stems. All acre will give him 
work for i2o\ays, and this will 
cost Rs. 15. The charge for spinning 
the fibre in^o ropes by har^d is 
about 6 annas a viss. And hence it 
wH^ take Rs. 18 for wages for a man 
to spin the fibre got from an acre. 
This could be done much cheaper by 
,a spinnirtg machine and in a shorter 
time. The hand process takes 120 
days for an acre. If the expenses in¬ 
curred in extracting and spinning 
be deducted, the sum of Rs. 15 
will be ggt as profit from an acre of 
plantJiin cultivation. This amount 
of clear profit is as much as the 
average value of all, food-crops 
grown in South India, per acre, 
and is a distinct addition to the 
' income derived from the plantain 
fiffit and shoots. Besides, the re¬ 
fuse from the stems when the fibre 
is being extracted, !he leave ., and 
every other thing connected with 
the plantain, are returned to the 
soil as manure. Only tjie fuiit and 
the fibre, with some of the tender 
leaves and the tender h> art, are 
taken and sold; Thus nothing is 
lost ia this process. 

■ In addition to the saving and 
profit ^t from the fibre produced 
by an acre of plantains, two hands 
are ei^loyed for 120 days each, 
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thus providing iwo new *occupa' 
tions. Plantain gardens, if manag¬ 
ed as th£y ought to be, can be very 
profitable, and become' a constant 
source of income while they ace 
under cultivation. Turmeric takes 
about a year to reach maturity, and 
so does sugarcane, but once a plan¬ 
tain garden begins to bear fruit, the 
fruit on all the trees does not ma¬ 
ture at one and the same time. 
Some bunches appear before the 
others, and hence there is a cons- 
tant maturing of bunches one after 
the ether going on. These are sold 
as they reach the stage when they 
can be cut from the tree. In , 
this way money is cor ' 

coming into the hands 
cultivator, which is very gr, 
to him. It is not so witl 
products of the soil. P! 
are universally used for 
and hence there is a constant 
demand for green fruit from 
plantain garden^. 

From the enquiries made from 
Calcutta and Behar it is apparent 
’that growers there are still carryr 
ing on the wasteful practice of 
casting the stems on the rubbish, 
heap after the fruit has been 
obtained. • Such questions as these 
are being asked:—How is the fSibre 
extracted? Is it the stem that is 
used after it has fruited? From 
what part of the stem is it taken ?; 
Is any particular kind oi plantain 
required? What can be madei^ 
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the fibres, and whscre can they be 
sold ? A .Cfalcutta gentleman 
writes ;—“I have extensive plan¬ 
tations, but hitherto I have not 
done more than sell the fruit and 
the leaves. As the extraction of 
the fibre promise.^ to become a 
profitable industry, I should like to 
make myself acquainted with the 
process. Will you, therefore, kind¬ 
ly favour me with the information 
I seek ?” Another writes :—“On 
one point I require more informa¬ 
tion than what you have been 
pleased to furnish ; I mean that the 
process of extracting fibre has not 
been as clearly explained as to en- 
ahli* a general reader to try his 
the new enterprise by way 
riihent. I shall feel highly 
f you would be so good as 
sh another letter throwing 
this point for general in¬ 
formation.” 

With regard to the particular 

kind of plantain which can be used 

for extracting fibre from, the best 

is the Musa textilis, or Manilla 

hemp plantain, so extensively 

grown in the Philippines for fibre 

tllone. Its fibre is stronger and 

better than that of any other 

species. It cannot, however, be 

grown for its fruit, and that is 

worthless. On this account it 
% 

would notjae a profitable industry 
in.'India, where the climatic condi¬ 
tions are ^less favourablCi for its 
j:nlture than those existing in the 
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Philippines. Another reason Against 
its introduction into the existing 
plantain topes is its tendency to 
spoil the fruit of otljer plantains 
which are grown for. their fruit 
Of this a certain wrilssr says ;—“It 
is useful in the g/arden if much 
grafting is done, because the fibre 
in the leaf stalk is stronger than , 
that of the common banana, but it 
should not be planted where“the 
plantain is glown for fruit, because 
its pollen will fertilise the ovules 
of the other species, and the result, 
will be abundant, hard, black seeds 
as large a^ peaS in the fruit that 
without fertilised ,ovules are such 
delicious fruit.” 

Great care, therefore should be 
taken by those who cultivate' plan¬ 
tains for fruit to exclude the Musa 
textilis from'their gardens. It might 
be tried on the West Coast for its 
fibre alone, where the rainfall is 
abundant, and where it might be 
made to pay. But I fear that plan¬ 
tain growers must be content with 
the ordinary species for fibre and 
fruit, as well as for the many other 
uses to which the plantain tree can 
be put. . The return that, the 
ordinary species gives for the 
labour expended on their cultiva¬ 
tion is sufficiently encouraging and 
hence the most should be made of 
them. 

The following are the, species 
which are most frequently grown, 



C 69 3> 


and whjpB are being cultivated in 
our school farm;—Bonden, kattei 
bonden, Rustali, Pey vazhei, 
Putazhei, Raja vazhei, Nir bonden, 

• Sevvazhei, Pa^chei vazhei, Lthira 
^lazhei and Ben^dla vazhei. ' There 
are several other Varieties besides 
these. One of the most not able is 
the Morisu vazjpei, or the Mauritius 
plantain, whose botanical name is 
Musfts:avendishii. It is a dwarf 
plantain and seldom g»ows more 
than 6 ft. in height. It thrives 
well, and i» surprisingly productive, 
having very large bunches for its 
size.*' Some of the 4 >uncfees are so 
heavy in our garden and hang so 
far down aw to touch the ground. 
Though thj dwart species is so pro¬ 
ductive pf fruit, it is deficient in 
fibre, owing to the shortness of the 
stem, and it will hardly pay to ex¬ 
tract it, if this species be cultivated 
only. The short stem, however, 
tan be taken and the fibre extract¬ 
ed «from it along with that of the 
other kinds. 

It is the stem that is taken after 
the fruit has been cut off and cut 
into lengths of about 3 ft. These 
are then divided 'into strips about 
2 ins. in width and placed at the 
side of the machine for extracting 
the fibre. These strips are taken 
one by one and put under the knife 
and pulled through. Each strip is 
pulled through several times until 
all the soft stem-substance is re¬ 


moved from the fibr^p. The fibre is 
thereafter dried in the swn and put 
aside for^ the manufacture of 
cordage and ropes, or is taken and 
woven into cloth whSre it is pos¬ 
sible to do so. 

It is rather difficult, in the 
absence of diagrams, to describe 
the machine, which I understand 
is largely used in the Philippines 
to extract the Manilla fibre. It is a 
simple contrivance. For a full des¬ 
cription of it I would refer all 
interested in the subject to the 
Bulletin written by Mr. Proudlock, 
Curator of the Government Botani¬ 
cal Gardens, Nilgiris, and 
sold by the Government 
Madias, for a few annas, 
contains all the inforn^ 
needed, and has diagraml 
illustrate the remarks made ^ 
the machine. 

The fibre of all the plantains 
cultivpred for fruit is useful for 
making cordage. Once the public 
realise that cords and ropes made 
from this kind of fibre are strong 
and can be utilised for the many 
purposes that hemp ropes are used,^ 
they will not hesitate to sperid 
money in bpying them. There is 
an extensive market for ropes in 
India, and then there is the de¬ 
mand that* may be created in 
European countries for trfe fibre as .. 
soon as a sufficient supply is forth: 
commg. 
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Fibre ■ Decorticating' Machine. 
'—We have received a sample of 
Sisal hemp, decorticated in a new 
patent machine made by Messrs. 
Burn and Co. Ld. The leaves are 
fed into the machine and go right 
through, there being no pulling out 
and reversing, and the fibre is 
practically clean on delivery, a 
slight washing removing any scaps 
left adhering, and after it is dried 
in the sun, the result is the hemp 
presented to us. The machine 
will tackle about 40 to 50 leaves 
linute, but it is hoped that in 
ir work and when the attend- 
got used to it, the output 
probably be doubled or trebl- 
The same machine will also 
Rhea, the only thing neces¬ 
sary to alter being the setting. 
This fibre being much finer re¬ 
quires nicer adjustment, but that is 
all and this can be done in a matter 
of a few minutes. The machine is 
in their works and they would be 
glad, we are told, to let anybody 
,see it and to give any further parti¬ 
culars asked for.’ Amrita Bazar 
Patrika. 

Aloe Fibre Decortication.—A 
- successful experiment in decorticat¬ 
ing fibre ^om aloe leaves, with the 
help of the decorticator, erected by 
the Eastern Landing, Clearing and 
^ Forwarding Co., took place at No. 


25, Strand, Messrs. MarAgll Sons 
and Co. having erected the neces¬ 
sary motive power to drive the 
machine. There were a few gewtle- 
men present, interested in the 
development of tlfcs industry. The 
machine is built^ lightly, so that it 
is ea.sily portable and suitable for 
jungle di.stricts, wljere it is neces¬ 
sary to work it. The decorticator 
is worked in a very simple* .way. 
The leaver are fed into the machine, 
in their raw state and withdrawn, 
the pulp having beer, removed 
leaving the fibre, which is after¬ 
wards washed to make it suitable 
for the market, ft takes three- 
quarters of a nominal .horse-power 
to work it. 


MACHI^^ERY AND PLANT. 
The Tanjore Agricultural 
Association 


A very attractive feature of the 
Exhibition is the implements now 
at work in some parts of the Dis- 
trict for extracting fibre from plan¬ 
tain trees and the makihg of ropes 
from it for agricultural and 
domestic purposes, as were also 
the lace cloths prepared by the 
TanjorS Agricultural Association 
from the same materials. ' The pro¬ 
cess of extracting the fibrd and 
manufacturing it into rope.was per- 





formed. Before the visitors. The 
Argicultural College at Saidapet 
sent several kind ■ of plcu ;Iis and 
implements such as chain hanows 
and fodder cutfing machines. Im¬ 
plements of husbandry in use in 
the Ceded Districts, such as seed 
drills, “ guntakas ” and bullock 
h9es, which tjie Association had 
already introduced into the Dis¬ 
trict, were sho.wn, the method ol 
AJsing the seed drill being demons¬ 
trated in a garden adjoining the 
Exhibitions 

According to an official report 
from'Madras there ate signs of the 
plantain fibre and Manilla hemp 
industries i>eing taken up on a 
widely ext^nJpd scale, and some 
companies have been formed to 
exploit these products. The 
demand for simple ma^:hines for 
extracting plantain fibre and for 
trained men to teach and work 
Ihem continues brisk in .Southern 
Indta, where thanks to the initia¬ 
tive of the Argicultural and Botani¬ 
cal Departments, considerable 
interest has been evoked in the 
industry. Those concerned in the 
plantain fibre industry ,in Bengal 
may be interest- to learn that 
some of the Madras machb a s have 
already been demonstrated at Pusa, 
where*the results of their working 
may be worth enquiring after. < 
Machines for extracting plan- 
tarn^ fibre are now being manu¬ 
factured the Cannanore Centra! 


Jail, each machine ^jeing pritSed at 
Rs. 20. • 

The young MaharaJ Rana of 
Dholpur is among the -inventors 
who have filed specifications of 
inventions which they want protect¬ 
ed in the Patent Office, Calcutta. 
H is Highness, in conjunction with 
Mr. H. C. Clogstoun, Superinten¬ 
dent of the Dholpur State, ahd Mr. 
A. N. Thorpe, a Civil and Mechani 
cal Engineer, of Dholpur, is the 
patentee of an improved fibre or 
flax extractor. This is one of the 
happiest signs of the times. 

December 1905. 


The efforts of American Scien- 
lists have led to the inventio: 
number of fibre extracting: 
ances. There is scarcely 
trunk, root of a tree or 
fibres of which cannot be ei^ 
by machines. The machines made 
by Thomas Barraclough of London 
are believed to be suitable for all 
kinds of fibres. 


ALOE FIBRE MILLS. 


" There* are two mills at 
Madhupur on the E. I. Ry. for the 
purpose of extracting aloe fibre, 
and one is'worked by an engine. 
We are informed that the specula¬ 
tion is pap'ing handsomely.” A«jB. 
Patrika. * 
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PLANTAIN .FIBRE MACHINE. 

A DEMOSTRATION AT 
. KUMBAKONAM. 


Kumbakonam, 24th Dec. 1904. 
—It may be said that there is a 
growing desire amongst the general 
public of the Tanjore District to 
know all about the plantain fibre 
industry, which the Tanjore Agri¬ 
cultural and Industrial Association 
has introduced into every part of 
the District. In July last, the 
Association sent some intelligent 
men to Melrosapuram to learn the 
manufacturing methods of the 
■ and the use and the work- 
lie mechanical appliances 
d in extracting fibre and 
tunng articles out of that 
Those men returned 
1 with necessary know¬ 
ledge of the Industry and the 
methods of its operations gained 
under the instruction of the Rev. 
A. Andrew and his men; (vide 
article on “some further details” 
before) and on their return they 
^ applied themselves to the spread¬ 
ing of the knowledge they had 
brought with them. T}ieir services 
were in constant demand by some 
of the proprietors of large estates 
in the District who wished to try 
this industry; and cheap and 
sijnple machines were made for 
extracting fibre from trie stems of 


plantain trees, and tlfe.worjcing 
thereof explained. 

A superior machine upon an 
improved plan invented by Mf. A. 
G. Gannapathy Iy«r, Mechanical 
Engineer of T'nn^velly, is making 
its way into thd District ; and it 
fairly promises to replace the crude 
and the simple machine introduced 
by the Tanjore Agricultural Asso¬ 
ciation as the first step iit the 
direction. This machine was 
awarded a gold medal in the 
Madras Industrial Exhibition ol 
1903. 

The machine was exhibited bj 
the inventor at the Porter Town 
Hall of Kumbakonam yesterdaj 
evening. It is also simple in the 
principles and the methods of it; 
working. A cast iron flat wheel 
13 in. in diameter and 14 in, ir 
circumference, fitted to an axle 
mounted on a wooden frame, has i 
slit across the face of the whee 
into which one end of the plautair 
sheath, divided into a number o 
longitudinal pieces, each piece 
measuring in. in breadth, and 3; 
ft, in length, is inserted one at i 
time. This is held tight by a cli] 
fitted below the slit to one of thi 
spokes of the wheel, and the whee 
is turned round by a handle, thi 
sheath being subjected to a^ scrap 
ing action of a blunt knife on-th' 
top of the wheel, and tho pressur 
of the knife on the sheath bein; 
regulated by a lever hanjjlle. Th 
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mucilagfes are scraped out thorough¬ 
ly by the knife as the wheel is re¬ 
volved, and thf lustrous fibre comes 
out, arranged»beautifully evenly, on 
'the surface of ftli wheel, in uniform 
length. The filJje is taken out by 
loosening the clip and another 
sheath is insyted and the pro<;ess 
above described repeated. Any¬ 
one Who works at the machine for 
a few minutes would be able to 
extract fibre with ease, and when 
lyell practised, he could extract to 
the exlent'Of three quarters to i tB. 
of clean fibre per hour.* One can 
work the machine without fatigue 
for eight hours a day. The uni¬ 
formity o^ the fibre from one end 
to the ^ther, with the least break¬ 
age or wastage, the ease with 
which the machine is v^rked, and 
its adaptability to be driven by 
steam or any other power wherever 
'available, are said to be the special 
merits of this machine. The cost 
of it is Rs. 35 complete for hand 
power. The inventor has applied 
to the Government of India for a 
patent to whom he has submitted 
a specification of his invention as 
called for by therfi. The' demons¬ 
tration with this machine took place 
before a large gathering of eager 
spectators; and some orders were 
given on the spot for the supply of 
machines. , 

, If there is one industry, more 
.,<yhian another whkk fits in wkk Ute 
bf the people of this District, 


and which at the sante time has a 
really promising future before it 
by reason’ of the boundless posmbi- 
lities of its developmenf, it is the 
plantain fibre industry. In no 
other place is the raw material for 
it to be found in such abundance 
as in the Tanjore District, where it 
is a common occupation of the 
people, next of course to the^'calti- 
vation of paddy. The plantain 
trees are reared in rich luxuriance 
in the intervals of space between 
paddy fields on the banks of the 
livers and canals, and] in house 
sites and backyards. At present, 
it is only the leaves and " 
that are at all used, t 
being thrown away in ig^ 
their value; but it is | 
stems that the raw ni^ 
this promising industry are 3 Sbta(ii 
ed. The Tanjore'Agricultural and 
Industrial Association has made 
from plantain fibre several articles 
required for domestic and agricul¬ 
tural purposes ; and their finished 
•products of ropes of all sorts^Were 
on view at their recent ExfaibidC^ 
Finer manufactures of "cloths inii 
turbans, etc., from materials,' and 
labour and skill, locally, supp&kl, 
were also exhibited. It roust 
seived to open thc'.eyes of ilte 
people to tl*e limitless p^pssil^^^ 
of this industry, in regatd^tb 
there is evidently a general"' 
for infomatlon; sa4 
' amttial praedee .it 



bound to be, that the industry in 
it^full development will constitute 
a substantial source of' mateiial 
prosperity to the District, the con¬ 
gestion on profitless agriculture, 
which is at present the only occu¬ 
pation of the people for want of 
others, will have been sensibly 
relieved, and the thoughts and 
energies of the surplus populations 
employed on many of the profitable 
pursuits that this ’industry will 
have opened up for them in the 
first instance.—“Madras Mail.” 

’ORTABLE FIBRE 
MACHINE 
AND 

SCHOOL OF Arts, 

Trivandrum. 


Mr. Krishna Prasad Narain 
Singh Muaafferpore, Proprietor, 
Bki^i Estate. (July, 20. 1905) 
rvrites in the Amrita Bazar 
Patrika:— 

I have received the following 
note from the Superintendent 
School of Arts, Trivendrum, in 
ihswer tp an enquiry made by me, 
re plsmta|n fibre.— 


day, yielding about 4 to 6 oz. of 
fibre from each tree. The loom to 
weave into cloth is quite similar to 
the one used in weaving other 
stuffs, but a little ‘Inodified in its 
details. As the fi^ore is too brittle 
for wrapping, ordinary flyshuttle 
looms cannot be used. The ex 
tracting machine is very simple in 
construction and so,'any workman 
will be able' to work with it after a 
slight practice.” 

I hope the above ‘note will 
interest those who actually intend 
taking up '{jlantain fibre industry. I 
shall soon get a machine from 
Trivendrum, and intend to send a 
few samples of fibre to the forth¬ 
coming Benares Industrial 'Exhibi¬ 
tion as well as to the Sonepur Ex¬ 
hibition which Mr. Lyon, Commis¬ 
sioner of Patna, isltrying to get up 
in December next. I also intend 
sending fibre samples to Mr. Shafi* 
of the Panjab to which I hopd' he 
will give a fair trial with his new 
handloom. I had the opportunity 
of visiting many rural tracts both 
in East and West Bengal and I, 
daresay, there are ample areas, 
now lying waste, whith can fc 
conveniently turned into good 
plantain farms. So if energetic 
Bengalee agriculturists wouM he a 
little mbre earnest and tike up the 


' ^‘The Portable fibre extracting 
that is made here, costs 
CiAvi -pWract 
4lhtlk‘ '.ioiilp' 


question a little more' serioiiteTy 
they win in plantaih a yety 
beneficent goddess. 



PART VI. 


COMMAl MD SCIEMFIC TIT BITS. 


GREAT DEVELOPMENT 
OF INDO-GERMAN AND 
* GERMAN INDIAN 
TRADE. 


The F( 5 reign Office bas issued 
an important report on Ger- 
man trade yith India, which has 
been compiled Dy Sir William 
Ward, Consul-General for Great 
Britain at Hamburg. He states 
that the trade between^ Germany 
and India has during the past 
decade, experienced a marked 
development, the total vame of the 
annual imports from India to Ger¬ 
many having, during this period, 
increased about 50 per cent, while 
the total value of the annual exports 
from Germany has increased about 
100 per cent. 

Indian olficial 'statistics show 
that Germany now ranks (rird in 
iinportance among the various coun¬ 
tries of Jthe world both in the value 
of the import and of the export 
jtnide of Ipdia. At the same time 
' Sir William Ward points out, it 
rfiauld be remarked, ttat the share 


taken by Germany, more especially ' 
in the import trade of India, is still 
very far behind in importance com* 
pared to that taken by the United 
Kingdom; for the share of the' 
latter, for instance,in the year 1904^ 
amounted to 65 per cent (and that 
of Austria-Hungary to about four 
p:;r rent) of the total Indian export 
trade while the share of Germany 
was only four per cent. As 
the export trade of India, tl 
taken last year by Gernw 
about nine per cent, wh 
taken by the United Kingd 
37.5 per cent, the country "Which 
held the next most important share 
in the Indian export trade having 
been China—namely, 12.6 per cent. 

German official statistics show 
that the total value of the imports 
t« Germany from India in 1904' 
amounted to £14, 745,000, and the- 
total value of the exports from Ger* * 
many to India £4,165,000, both 
figures being largely in excess.,olif 
the figures for the year 1902. 
figures refer to the trade of lodisif 
with the GeAnan CustOn^, 
only, and consequently the 
•carried on, ^jwially between 
4 n 4 fte frM-port 



sod the other German sea¬ 
ports where' these free districts 
exist, is not altogether <;omprised 
in the statistics. For, though a 
large proportion of the goods im¬ 
ported into and exported from these 
free districts (respectively from and 
to India) are merely goods in tran¬ 
sit destined for or derived from the 
German Customs Union, there is 
also a certain proportion of goods 
imported into the free districts 
which, after being stored or handled 
there in some other way, are re¬ 
exported again thence direct to 
foreign countries without entering 
flw» Tiistoms Union. 

Consul-General adds that, 
able as the total value of 
irts from India to Germany 
to be, the statistics do not 
sly represent the total value 
»•>, .adian produce which finds 
its ittay (in particular via Hamburg) 

. Germany, and is paid for and 
{Kii^asuroed in Germany. A consider- 
portion of such goods are still 
lU^dled by London firms, being 
mj^d'from India to London “and 
•rror Havre," “and—or Hamburg” 
.^‘fand—or New York" even), and 
owner or consignee disposes 
Of them to' the port which offers 
him the hest price, receiving pay- 
tipie to meet the drafts 
»«st them. 'I he steamers 
this Indian produce dis- 
.towevOr ih London, whence * 

.'u.i v'‘V‘ 


in 

''diasim'aj 


possibly Hamburg or Breireer'*- 4 )y; 
some other vessel, the country 
whence these Indian goods are 
derived, when they reach Germaijy 
is then given in the statistical 
tables as the Unjte(!),'Kingdom, Bel¬ 
gium, the Netherl^ids, etc, 

Summing up the situation. Sir 
William Ward writes that, though 
Gorman export trade to India has 
not up to the present reached any 
very great importance, particularly ’ 
when compared with the export 
trade from the United. Kingdom 
there can be no doubt that Ger¬ 
many, and mare especially Ham¬ 
burg and Bremen, are exerting 
themselves in many directions to 
extend their trade with India. “Ger¬ 
man firms already ■ connected in 
^ . * 

business with India," he states, 
“have indeed lately begun to com¬ 
plain of increasing competition on 
the part of firms of their own coun¬ 
try in this trade; and competent 
authorities have assured me thgt of 
late numwous German shipping 
houses, after finding that North and 
South America seemed to offer an- 
insufficient field for their business 
operations, and that business witfe 
the Far 'East wa'‘3 too difficult, have ' 
turned their attention to India Whed^ ' 
they hope to find business mofe^ 
easy. How far these firms will'lie; 
successful in their efforts 4 » anrsahe* 
question, for they will prqbahly 
it difficult to opeh husine^ connsje- • 



in laifia^in as much as these are not 
likely to give up their old establish¬ 
ed relations with European houses 
oLgOod standing.” « 

7 



OME MOrfE DETAILS 
INTERESTING AND . 
SUGGESTIVE 


Jute apd cotton, it appears, are 
theftwo products which go furthest 
in swelling the volume and value 
of the Indian exports to Germany. 
The German Empire takes annual¬ 
ly abouj: one-fifth of the total ex¬ 
ports of jute. Sir William Ramsay 
states that owing to the constant 
decrease in the demand for pure 
linen manufactures in Germany, 
•cotton and jute and similar tifsues 
ha-^e been steadily growing in re- 
que;t. As a consequence linen¬ 
weaving mills have found them¬ 
selves compelled to take up the 
manufacture of half-linen, of cotton 
and half-jute, tissues. Linen shirt¬ 
ings, towels, and* the like are now 
almost entirely replaced in Ger¬ 
many by cotton and jute manu¬ 
factures. “This,” we read, “has 
been the case more pai;ticularly 
'?dttring tfee last two or tliree years, 
hot only because prices favoured. 
v and jute} buf even more so. 


perhaps, on accoijnt ..pf ^ ip*/ 
provements which have telten place 
in the general manufactuie pf 
ton and jute goods.” Another jisalu* 
able trade is that in. linseed 
rapeseed, which is exported tp, tjh^, 
value of £2,000,600 yearly. Thef§ 
seeds are destined for the many 
mills established in the vicinity 0 
Hamburg. India, of course, dpp^a 
large business in hides, and HauiT 
burg is the great distriput^ 
centre. About 40 per cent of 
the dry Indian hides exported If) 
1904 were destined for Gernjaify, 
and their value exceed £i,ooo^<;^ 
Thj trade in shellac is also , 
paratively large, and wc 
much larger but for the 
fluctuations in price owing 
operations of speculator 
imports from Germany, s 
indicated, are much smaL ,,,. 
the exports to that country. , 
the same time they are byi^ no 
mean'; inconsiderable and 


tend to increase at a rafud 
particularly in the case of woolj^ 
.cotton, and silk textile goods., 
de'ed, it is asserted that 
firms already in business in, 
have begun to complain of 
competition of their own cou 
men. 

The German Consul-Gen 
Calcutta remarks as follows t 
chief articles in which 
porters at present |< 
ought td ^ able 





«mer' nations tiTaciing witn lodia 
are, sugar, salt, butter, condensed 
milk, beer,' wine, iron and steel 
goods, machinery, tools, cutlery, 
sine, anibne” and alizarine dyes, 
chemicals, drugs, coloured, printed 
and dyed cotton piece-goods, 
hosiery, sewing yarn, woollen 
manufactures, glass, cliina and 
earthenware, musical instruments, 
paper and stationery, toys, umbrel¬ 
las, scientific instruments, motor¬ 
cars and bicycles. Special atten¬ 
tion, moreover, ought to be given 
by German exfiorters to Burmese 
markets, Burma being a very pro¬ 
gressive and flourishing part of the 

I Indian Empire. One of the 
difficulties for those who 
to do business with India in 
n goods will be found to 
in forming a correct judg- 
egarding the financial posi¬ 
tion of an Indian customer, and the 
German exporter will not always 
be able to find efficient representa¬ 
tive? in the principal commercial 
inrts of India for undertaking the 
fSO^l^ion of the requisite informa-. 
ftoen for him owing to the limited 
)|utnber of firms existing in those 
places who would be suitable for 
such purpose. In any, case, how¬ 
ever, German exporters should be 
very careful about giving credit to 
tiatrve.'firAts which are ifnknown to 
them'; .anil Gorman commercial 
tfayeIlers,,isb.ould always bear this 


GERMAN SCIENCE-M.TH 1 
ENEMY OF INDIA’S 
TRADE AND IN- • . 

DUSTRIES. 

, 

Unfortunately^ for India, most 
of the German Scientitic improve¬ 
ments of recent times have been 
the cause of ruining many of India’s 
most lucrative branches of trade and 
thereby throwing millions of people 
out of employ, and doling many 
an avenue of earning livelihood— 
Dye stuffs-—only a few years kgo 
India used to export very large 
quantities of dyeing stuffs, such as 
(i) Lac dye—value of which was 
as much as Rs. 8o per maund. (2) 
Saw flowers, which used to be ex¬ 
ported largely and the price was at 
times as high as Rs. 120 but 
generally Rs. 20 to 30 per maund. 
(3) Qukom wood, out of which a 
fine red color used to be extracted 
and used to be largely exported 
and the value was Rs. 20 to 30 per 
maund. (4) Turmeric for yellow 
color, u-sed to be exported as much 
as 150000 to 100000 bags every 
year but now' the export has 
dwindled down as low as 5 to 6 
thousands bags a year and it is 
feared that in a few years to come 
this trade also will vanish. (5). 
Indigo is doomed now and Ahe sh^>- 
ment has greatly been curtailed 
and prices reduced irhich scarce^ 




tony margin for tTie growers. 
Besides the above which were the 
most importaht there were several 
Cither smaller branches of trade on 
coloring stij^s which have been 
'destroyed. Ouer.and above, the 
loss of the g^at sugar industry 
in India is also directly due to 
.Germany though there are other 
countries also who are shipping 
sugar to India. It was rumored 
(and reliable partie.s* even now 
believe) that the German scientists 
^have manufactured an imitation 
shellac which they can place in the 
rrf&rket af about Rs. 30 ; per maund. 
It .seems however that Germany 
will not bf as successful in the im¬ 
itation shellac trade as she has 
been y others, as shellac has been 
known to be sold as low as Rs. 13 
per maund. and stic]c lac can be 
collected in the Jungles of Bengal, 
for the mere labor which is very 
cheap here. In jute we are afraid, 
0!»r mills here may find very hard 
competitor in Germany as she is 
armed with state patronage. India 
has greatly to be afraid of 
Germany’s inventive genius which 
is more or less directed^against her. 

• _ 

JAVA’S TRAbE. 
Undeveloped Internal 
Resources. , 

• 

TTjo latest published figures of 
Java tjade show that among ex¬ 


ports sugar stands firit, th*e Viijiir 
of the amount arinlaHy exported 
being alipi^t £5,600,000. The an* 
nual export of coffee, the third on 
the list, is only about £ifoo,ooo less. 
Copra, tea and rice are the items Of 
next importance. The recently 
established quinine industry is al¬ 
ready in a flourishing condition. 
Though the natural resources of 
Java are largely agricultural, there 
are in the island undeveloped coal 
measures whose importance has 
not yet been determined, whilst 
the geological relations of the 
island to the Borneo-Sumatra oil 
fields suggests the possibili 
petroleum may yet be disc 
The trade of the island is 
carried on from the north 
and is shared between E 
Sumarang and Surabaya. 

. last is the largest city of the three, 
though Batavia is the seat of the 
Government. A line of railway 
some 400 miles long connects the 
three cities. Branch lines and an 
extensive system of steam tram- 
. ways operate for 700 miles through 
Central and Eastern Java, render¬ 
ing all parts of the island acc^ 
sible for freight and passengers. • 

THE INCREASE OF y 
CIGARETTES. 

INDIAN IMPORTS1905.;): 

The^ steady increase 
recent years in the^ampS^-;;’^" 



dgaretts of the cheaper kind was 
well maintained in r905-o6. The 
importation of this gr^e indeed 
continues to be the only'progres¬ 
sive feature of the tobacco trade. 
Ten years ago the imported cigar¬ 
ette was almost unknown to the 
Indian population. To-day most 
of the traders in the article caters 
for their particular needs. In 
1905-06 notwithstanding the boy¬ 
cott of the foreign cigarette, and 
the booming of the indigenous 
Jafticles, the imports represeuted 
some 3,119)047lf*®-. or about 1,40- 
Iojooo.ooo cigarettes valued at Rs. 
00. T'he figures mark an 
e of 33.8 per cent on the ex- 
lally large total quantities of 
and of no less than 167.6 per 
the course of the six years 

__;he article was first statis- 

■tically distinguished. The United-^ 
Kingdom sent Rs. 28,25,000 ; the 
United States Rs. 11,40,000 ; Japan, 
the Strauts Settlements and China 
Ra. 1,50,000, and the balance 
from JIgypt. The last named 
^represents the best quality and 
fe the only class of cigarette in 
which a decline occurred. The 
average value per lb., it is interes¬ 
ting to note,was as follows:— 
Egyptian 6-4-3! British Rg. 1-8; 
t ^Re. t-1-6 and Eastern 

f 

toHl yalue of; imported 
f: i^creas^d by 18 pgr cent 



NOTA BEME INDIA'S 
PORTS AND EXPORTS 

In the balance shm of the forei^ 
trade of India, the frltowing figures are 
noticed, (for 1904-05)':— 


Imports., 


Cotton goods 

;£25365ooo 

Metals 

. 623200a .. 

Sugar V 

4602000 

Woolen goods 

2051000 

Hardwares 

«^97 

Silk goods 

1412 

Glass 

750 

Dyes ' 

618 

Paper 

429 

Ky. material 

^2804000 

Kvery one of these 

articles can 

produced here out of 

- our o^yn 1 

material. 


Exports. 

Cotton raw 

11623000 

Seeds 

9605000 

Jute 

7977000 

Hides and skin 

6604000 

Lace 

2051000 

Wool 

1261000 

Coal 

310000 


If these articles had been turned into 
manufactured products before export, the 
value might have been doubled. 

CHINA’S BOYCOTT OF 
AMERICA. 


‘ The success of the Chin^ l^l? 
cott agaiaid American 





be«i<«^txaogi^hlary. It, is calciilat- 
ed that tiie value of merchandise 
from the United States in stock at 
Shanghai is four mifiions sterling, 
and as thertf is no outlet in Man- 
, churia as distijjct from China any 
immediate cles^ance seems out of 
the question. A. combination, of 
twenty-three of the big Chinese 
"firms have bdund themselves under 
hea^y penalties to continue the 
boycott -ancf they are powerful 
enough to hold their own. Every¬ 
thing sterns to be done in the 
'quietest and most methodical way, 
arid the* exclusion of American 
goods is carried out most effective¬ 
ly. The Chinese guilds have 
doubtless helped the merchants 
concerned qnd there seems ii'j 
present chance of any change tak¬ 
ing place in the abnormal condi¬ 
tions which have been* established. 
Other countries are interested in 
the matter, for what '^he Chinese 
hjve done to-day as regards 
America they may attempt in the 
future against Germany, Russia, 
and even England. They are 
erecting cottop mills and other 
factories, opening coal-mines, and 
accelerating thq, con'stfuction of 
railways. When the industrial era 
begins in earnes% China will 
curtail her imports and endeavour 
to become self-supporting in 
respect of the goods which she 
now takes so freely from foreign 


SHIPPING MERCHANDISE:* 
TO FOREiGN*CCiUNrRIfiS; 
TABLE OF FREIGHT 
(FROM CALCUTTA 
HARBOUR/ 
STEAMER 

VIA 

CANAL 
For London. 


Saltpetre 

Per Ton; 

. £0 J5 0 

Rice & Wheat 

. £° if. 6 

Pe,:S 

. £0 17 6 

Linseed ... 

£i,<..o,p^ 

Bapeseed 

. £ 

Poppyseed 

. £ 

Jute & Cotton 

. £ 

Gunnies... 

. £ 

Hides ... 

. £■ 

Tea 

. £> 

For 

Dundee. 

Jute 

... ...Norn 

MEDITERRANE.AN PORTS. • 


(Via Canal.) ' ■ 

Jute and Cotton ... £i 3 , 9 

Light Freight. £t 2 p, 

Linseed. £i 3 

Mauritius. 

Grain per bag by Steamer Re.I . 

ADEN AND JEDDAH 
By Steamer. 


• 

Rice per bag 

... R«.i 

FOR LIVERPOOL ■V 

• 


Saltpetre 


Rice & Wheat... 


Peas* "iW'-'' '■•vW 








t M 


Linseed. ;£t o o 

Rape & poppy seed Nominal 


Jute & Cotton'. 

0 

0 

Gunnies. 

5 

0 

Hides . 

0 

0 

Tea .., '... 

il 10 

0 

For New York. 

Saltpetre via Canal 

$4>^ 


Jute . 

$5 


Gunnies. 

%s'A 


HAMBURG. 

(Via Canal) 


Per Ton. 

Rice & Wheat. 

£0 18 

9 

Jute & Cotton. 

£i I 

3 

Linseed . 

I 

3 

Hides. 

£2 2 

6 

Light Seeds . 

£i 6 

3 


AUSTRALIAN PORTS 


By Steamer. 

. .^o i8 o 

ies. 12 6 

il . 2 9 

B. Unlike Railway freights, 
which to all intents and purposes 
are steady and fixed, these ship¬ 
ping rates are liable to frequent 
Unctuations for a variety of causes, 
paucity of steamers and so on— 
flie Ksk of which can be avoided 
by securing what are called ‘for¬ 
ward frieghts ’ like ‘ forward con- 
trrcts ’ in piece goods &c. 

MOFFUSIL MERCHANTS. 


‘far from the metropolis 
merchants are not in 
ip^^‘''^With the Calcutta” Produce 
|||ii|iia‘imddience they are always 


in the dark regarding the existing 
rates and future prospects of any 
article of country produce. This 
always leads to loss or less profit 
which can be easily ptevented. To 
remove this want , an Intel¬ 
ligence Branct. been opened 
to supply the foll6wing necessary 
information to the moffasil mer¬ 
chants, vis :— ‘ 

(1) To supply market rates^ 

(2) To give advice as to the 

best time to buy or sell any 
article. ' 

(3) To negotiate salq; or pur¬ 
chase for any article, at 
Calcutta. 

(4) To receive consignments. 

(5) ^nd to advance nloney on 
any article of Country Pro¬ 
duce. Scales of charges as 
under'. 

Rs. A. P. 

For supplying all .the necessaiy 
information regarding mte, 
future prospects and tendency 
of the market for any one 
article of Country Produce 
per month, once a week. ... i 00 
For supplying the above in¬ 
formation every second day 
regularly, fpr any one article e o o 
per month. 

Ditto for more tha|| one article 

not exceeding seven. .400 

per month. 

For sapplytng any other in¬ 
formation ... ' ... ‘I o 10 

’ , each time, 

All the charges payable in advan^ 






■ Jtagltlifiaj'‘ rAs ' regnlatiotjs, 
hsatges, advance, rate of intefcsn broker- 
.ge &&, &C., |>)eape apply to the under- 
igned. 

^ _ JOGE^TORA NATH DAS 

Broker ANp General Mercbtant 
143, Rad^fAea^r Street, Calcutta. 


ac wi^ 


HINTS TO MINING 
ENTERPRISERS. 

t _ • 

Messrs. B. Borooah & Co., 
!, Hare Street, Calcutta, having 
ecured the services of several Min- 
ng Experts, under whose Manage- 
rtent their various properties in 
lethal, th» Central ^Provinces and 
lombay are now being worked, will 
le glad to undertake prospecting 
ti any part* ofliidia on behalf of 
ny persoi» o^ Syndicate. They 
re also’prepared to accept Agon¬ 
ies of going concerns or to work 
ut any concession on very liberal 
srms, which may be ascertained 
n application. They wi”, also be 
lad to receive and furnish any 
iformation relating to the Mining 
ndustry in India. 1 'he Firm pos- 
Esses corespondents in England 
nd on the continent. 

A SILK AGENT PN 
ENGLAND. 

Fortjis Ixsnefitof our Swadeshi 
lilk metchants we might tftentidn 
lu)^ Mesfflrs. Bumnt Bevan & €0. 


brokerage charge is 

EXPERT ADVICE JM : 

DUSTRIAL MATXEil^f'' 
MR. CHATTERTON’S 
observation. 

“ I wish to draw your attention 
to another serious difficulty under 
which you labour in this country 
in regard to industrial matters and 
that is this, that you are practically- 
unable to obtain disinterested ad¬ 
vice. The private Consulting 
Engineer does n* exist in India, 
and if you apply to a firm 
imports or manufactures maebi 
it is, I am afraid, but natural 
they should try to sell you ’ 
they themselves deal in rather 
advice you to go to some bod3r, 
who might better supply your W 
Then, again, when such machinefy 
has been installed the want o|f 
some one to inspect it from tijn@ ^ 
time, to tell you what to do to keep 
it in good order, has been a spuree 
of many failures. In time it Is ji 
be hoped that there will be pjleiilf|» 
of men trained in India to dp thi? 
work. But just now there ate none 
and it seems to me possible 
Government* might tender 4 _ 
deal of assistance in the industi^ 
development of the country, 
were to allow the ghneri^ 
msSie useid^the 





sP' 


^ bocn^ in 


'liace,-,some time • ag.o,’, to $tart,4, 
Control Buceau of Comoiercial and 


Said; 

Macliines. Apply, to , , , ,,, , 

Machine works, Beioit, WH C S 



Industrial Intelligence in-Calcutta. 
The suggestidn of Mr. Chatterton 
deserves consideration at the hands 
of the promoters jof the said 
Bureau. 


. WHERE TO GET YOUR 
MACHINERY. 

Needle-making Machinery-- - 
Aobly to Messrs,«F. B. Shuster Co. 
Haven Conn, U. S. A. or H. 
arr, Worcester Mass U. S. A. 


A. ♦ 

« ^ 

Machinery for Pointing Text¬ 
iles to John Co New 

Brunswick, N. J. if. S A. 

Photo engravers Machinery to 
John Royle and Sons Peterson, N. 
J. (j. S. A., ‘ 

Paper box-makir.g Machinery, 
For estimates and other particulars 
write to Chas. Beck Paper Co. Ld 
Philadelphia Pa U. S. A.' , 

For Paintaing Machines to_the 
water Paint Co of America* New 
York, USA. . 


in making Machinery—Write 
l^rs F B Shuster Co. New 
sn Conn, U. S. A. for esti- 


&c. 


Cigar and Cigarette making 
Machinery—The Miller, Du Brul 
and Peters, Manfg. Co. Cincinnati, 


Qluo U. S. A. 


Oil refining Apparatus Can be 
had from “ Baker .Trdh Works,’ 
Los Angles, Cal U. S. A. 

Env'elo^e-making Machinery— 
John Lloyd Co New York, USA 


SUGARCANE MILLS. 


Confectionery of various kinds, 
^rtte to The Confectioner’s 
;■ l^achiner and Manufacturing Cp 
■sii^iHngfield Mass : U S A. 


, Wind Mills—Can be applied to 
various Industrial purposes, such as 
landing com, pumping water, &c, 
can be had from Baker Mfg 
■|i^'’Evansvtle,'Wis U. S. A. 

I maker’s* Machinery 

bf supplied by ^e Crpssley 
ij||CtoringC9.'3[VeR^onr^N^^^ U. 



Ml'. A. E. Jordan’s cane-crush 
ing and juice boiling plant may b 
given a trial by those interested i: 
the sugar industry. It is mor 
highly spoken of than _ Messn 
Jessop and Company's machiiv 
Sir. D. M. Hamilton of Messr 
Mackinnon, Mackenzie and Com 
pany, who has interested hirttself i 
Mr. Jordan’s machine will, lat 
sure, give information to kny iaiea 
her '.as^inig . inforpiatif 
subject,; 




r tHE' 

PLOUGH 

■ _ ,* GARDEN PLaUG«Ss;-ir^>f|F 

The “Sibpin;* plough and several ____ vHW ilj 

other mechanicaV appliances are in Garden ploughs made in ithiti- 
daily use at the’^ Sibpur Govern- of t^e junior planet hoe ^iSE 

ment farm and have proved quite- Messrs. Allen Brothers of America 
suitable for the various purpo'ses were exhibited at the Benaras ©xhi- 
concerned. ^ bition of 1905. These ploughs can 

The Director of Lai^d Records be worked by a man, a bullock or 
and Agriculture, Bengal, may be a pair of them and are* priced 
addressed, by any one wishing to from Rs. 22. They are useful for 
Icnow aboqt them. garden purpose. They may .be. had 



from Professor Bose and Cr 


PLOUGH, BELLARY Tohygunge Road, Calcutta. 


•PATTERN 
% • ——— 

An •experiment is being tried at 
Koilpatti with the cotton soil 
plough in black soil, fh Bellary a 
large plough- drawn by several yoke 
of cattle is usefully employed, and 
this is now being tried by Mr. C. 
Benson, the Deputy Director of 
Agriculture! at Koilpatti. The 
Zemindar of Ettiyapuram and cer¬ 
tain of the ryots visited the Koli- 
pattiiaim and watched the experi- 
ment of breaking; up waste land 
infested with Lariali and other 


WATER PUMPS, AND £ 
MACHINERY. 

The Cawnpore Experimental 
Farm of the U. P. of Agra and 
Oudh Government exhibited excel¬ 
lent w.iter pumps priced at Rs. 40 
as also machinery for making sugar 
by Messrs, Broodlunt and 
priced Rs. 40O. 

REAPING MACHINES, 

IN THE PUNJAB. 


grasses. The Zemindar and his 
ryots were convinced of the utility 
of the*iftjplement frOm the stapd- 
point of efficiency of wdrk and 
dieapnels of the tost of labour In 
netlfiiiaiidg waste lands aflectbd 
, ^<^iS!©p-TOot,ed weeds. -' The ■ 


In the 'Punjab' the 
propose to try the ex|^Ini^^|^ 
importing ,a certain 
reaping machines frbth#^ 
for hire to' colonist’s ‘ 'bh ’ 

Punjab’ loa^/ 
of -these machines: 




tlie S|irgodha an 4 XjMili'- 
pur Farius and a third is being; im¬ 
ported b/ii|a large grajat^e on the 
• Chenab -Colony. The • machine 
which is being tried in the Punjab 
is said to work, well and to cut at 
the rAte of an acre in 40 minutes. 
The Punjabi cultivator is keen 
to; adopt western methods in his 
agriculture if it • can be proved 
to him that it will pay to do 
so, ' and if the reaping machines 
brill save him time and labour 
they will no doubt be taken up 
the cultivators. At any rate 
ixperiment of importation 
ma'rhines seems worth 
and the Punjab initiative 
be noted in other Pro- 


PADDY HUSKER BURN 
AND CO’S. 


(a) This company of Engineers 
Imye after many trials and experi- 
;in(Snts libOMght out this Husker, 
we believe, will be welcom- 
by A great number of .people ity'-s 
and other provinces. It • is 
-^easy to .mark, one bullock being 


to drive it, and will husk 
, ||||||ia!dneAo one and a half maund 
And dried paddy in an 
; ^Tfro me* ca* also ' work 
iuad the quantity of 
taga,- In what it husks is 
ly « sn»d, Ail are w«l- 
it tim Com- 



Khan, 48 Golai;«ri Road, Sulkea, 
Howrah. 

All processes from the boiling 
and drying of the unhpskedpaddy to 
winnowing andbu^ing are done by' 
the same machinery. The parts are 
all of iron and steel. The machine 
can be worked by hand or engine- 

(c) A specially mentionable 
husker was exhibited, at* '-the 
Mymensingh Saraswat Exhibitfon, 
1905 by R. J. D. Santi. 

(d) At the Suri (Birhum) agri¬ 
cultural show in February igo6 a 
new pattern of husking machine 
was exhibited which produces 2 
maunds of husked rice .daily in 6 
hours time. 


KNITTING MACHINES 

(i) THE VICTORIA AUTOMA¬ 
TIC KNITTER. 


A SEAMCESS ribbed HOSiERY 
MACHINE. 

THE NEW FOSTER KNITTER 


Knitting all kinds of articles for 
which its width is suited. 
Producing 2 Guern.seys, or 2 
pairs of Socks or'Stockings'per hour-, 

PRICES oy ffANp MACHlNitS. . 

Circular Machiiie 
ffor Socks#ad 

*; ^lo^ings) ... fts, 1301» Rw lyA 
Flat-bed Do. (for 
Socks, . Stock¬ 
ing andGwsrtt- 


i "VX*iV ACCOftDINJe TO 
SIZE .AND FINENESS. 
Instruction free to purchasers 
iit jCalcutta. 

Assent: — • 

N. K. MAZUMDAR, 
2I-I Musaltnanpara Lane. 


Calcutta. 


( 2 *)* 


Price 


^8-needIe 

... •••* 130 

0 

0 

60 „ 

. i 35 

0 

0 

72 

... « 1 ^0 

0 

0 

84 „ • 

. 145 

0 

0 

.96 „ • 

...» .... 150 

0 

0 

1(58 „ 

. 157 

0 

(5 

120 „ 

... ... 162 

0 

0 

The 120 needle machine w 11 knit v 


fine socks mnd-banians. 

* Messrs. K. M. Dey. 

45 Radhabazar, 

• Calcutta. 

Lessons free to buyers in Calcutta. 

Sialkot Cutlery.—The firm of 
Messrs Shib Das Sing Ub<'roi and 
Co., proprietors of the Punjab Iron 
Works, Sialkot, is by this time too 
well-known not only in the Punjab; 
but outside that province to need 
any recommendation at our hands. 
The Company cg^nfined their atten¬ 
tion previously to the manufacture 
of surgical’instruments of a type 
which gave great satisfaction to the 
profession on account of their finish 
fhUability and cheapness.*Now they 
have to cutlery also and have 
two bladed tenife^ excel- 
Aiid, ..'fitwaded,, 'and’ 


^ niadfr':of-'''atee{/j^cietftlflctdlj*‘^''and' 
methodically tfera^&led*' so’ aS .to 
comparg favourably »Wdth best 
products of Sheffield. We liavp 
every confidence that Messes;^Shibi 
das Sing Uberoi and Co., svfll'acbfe 
as great a success in tjiis" lip# o| 
business as they have in theirblder 
branches of activity. ■ * 

NIB-MAKING MACHINE.' 


Gopal Chunder Karmakar (A 
of Patuakhali in the District of 
Barisal has devised a machine for 
making nibs, which can icnA 

nibs per day. 


LIFT IRRIGATI 


Mr. Alfred Chattertffl^ 

Madras Engineering CoJldj 
has devoted considerable a 
to the subject, has published ft; 
number of essays bearing on IHhi 
irrigation in the form of a book 
(Messrs. G. A. Nateson and Co., 
Madras). In these essays he ’debts 
exhaustively, and from the 
point of the practical agricakarts^ 
with the question of irrigatioii by 
means of oil engines and wind 
mills. As regards oil en|^tuie,.' ilSfei.1 
Chatterton gives it as the 
his comparison of seve«ld-‘*dEi 
ments that and®- favourable-! 
tions vritl^ cattle 4^000 eelSi 
of water can be I 

one anna ; and with, 

. ,n«ffl.' he. Amhi-ti 







u*-^3 


aoiount of work <^n b? done for 
die s^e money. When it is pos¬ 
able to install a big pumpii^ plant, 
die working^ expenses are, of course, 
very much less and amount to 
from to that which would 
be incurred if cattle were employed. 
The cost of purchasing an engine 
nay be prohibitive in some cases, 
lut there is no reason why 
' takavi ” advances should not be 
nade for this object as well as for 
he purchase of cattle. The oil 
mgine, is an economic means of 
Vdirirrigation, and has clearly a 
fiii-ure before it in this country. 
11s are other expedients 
ive been suggested for the 
urpose. These depend for 
Bciency on various local 
IS. But Mr. Chatterton is 
if opinion that along the sea-coast 
Srom Karachi to Bombay and from 
diamond Harbour to Negapatain, 
lyer a large tract of the Deccan, 
iyCT the Mysore plateau, and pro- 
Hibly in most of the hill stations, 
vindmills' will be found to be, if 
lOt ideal machines for lifting waterj 
by far the cheapest and most 
idavenient of mechanical applian- 
xa available., 

._i._ *■ 

:p! 5 ©VERNMENT IRRIGAT- 
? TION EXPERIMENTS 
IN (190s). 



the lines indicated by th^ 
tion Commission, especially with 
regard to economy in the uto of 
water, until it is possit>le to carry 
them on a larger scale, and at more 
suitable sites, wher^" an officer of 
some standing cap‘ supervise the 
work. 

Last year, Mr. N. * N. JBanerji 
was placed on special duty in con¬ 
nection withf well-irrigation. He 
visited the United Provinces, and 
made himself acquainted with the , 
practice of irrigation from< tempor¬ 
ary wells, which have proved 'in 
famine years so valuable a resource 
in the eastern districts «of those 
provinces ; he then toured round 
the districts of the Patna, Bhagal- 
pur, and Chota Nagpur Divisions 
in order to ascertain whether there 
are any insurmountable obstacles 
to the extension to those districts 
of the methods of well-irrigation 
which prevail in the United Pro¬ 
vinces and to indicate localities in 
which the sinking of wells may be 
. beneficial. He has completed his 
tour, and the report of the results 
of his enquiries is awaited. He has 
meanwhile,' submhted -profiosals 
regarding the training and qaain- 
tenance of an expm-t wpjltboring 
staff whose services could* be 
lent to landlords and cultivatorSf 
These proposals are npw* und«f 
TOnsideration, of j^^e. : 

ment, 



,I|aW TO IDENTIFY A 
DIAMOND. 


Lishnymoff ,w}i^ 
alloy casually refusM to 
constituents. 




Prick a\)^dle hole through a 
card, and loo^ dt it through the 
doubtful stone. \ If the stone is 
spurious, two holes will be seen 
’ on the car^ ; if it is a diamond, 
onl^ one hole will be visible, for 
every other stone at all resembling 
the.diamond gives a Jouble refrac¬ 
tion, This method is also made 
• use of for determining an uncertain 
syone. it the finger is placed 
behind it, and looked at through 
the stone with, a magnifier, the 
grain of‘the ‘pin will be plainly 
visible iithe stone is not a dia- 
mond^ but otherwise it will not be 
distinguishable at all. A diamond 
in a solid setting may *be identified 
in the same way ; if genuine, the 
setting at the back cannot be dis¬ 
tinguished, but if a false stone, 
e?ther the foil or the setting may 
be plainly seen. 


SCIENTIFIC VC^ARFARE. 

AGAINST CLOUDS 
AND SAFE¬ 
GUARD OF 
CROPS. 

It has become almost a comr 
monplace occurence to shoot, at 
the clouds with cannon or specially, 
constructed apparatus to dispel 
threatened hailstorms. In 
every country on, the C 
where agriculture forms th 
stay of the people, there 
tematic use of these storm 
ers. In many parts of I'rar 
Germany, and Austria, th< 
has grown so extensively that it 
often forms, part of an official de*, 
partrnent of the municipality. In 
such cases, wi!h the assistance of 
the neighbouring land-owners and 
farmers, thorough systems have 


A NEW METAL ALLOY. 


A new metal i*llo> nas been 
discovered by a wandering Russian 
tink'fer, named Lishnymoff, which 
bids fair to play an impottant part 
In artliid manufacture. It resem- 
aluminiftm in lightness, but 
excels it in durability; 


been devised, till the elements has*)’ 
become so harnessed that it is 
most impossible for them tdi is^ESt'i 
any injury on the cn^a CiotHd- 
shooting has now here become 
generally used than in the 
of Venice^ in Lombardy aftd 
mont. Herr Stiger, < tj^ origina^S 
of the present method, gives 
mteres|inR/ ''fiiir^ 

,perime$t^ -j^tb, 



caimon/ He begat^ his experiments 
with the fundajmental principle of 
disturbing tfie intense stillness 
which prevails before a hailstorm. 
In view of the established fact that 
there is no physical reason why 
sound waves should exercise an 
effect, on the formation of hail, 
Stiger determined that it would be 
necessary to confine his operations 
to creating the form of a whirlwind. 
An official trial demonstrated the 
fact that after the firing of a shot a 
small whirlw'ind arises, easily per¬ 
ceptible in the reflected sunshine. 

iMIC \yORK IN THE 
.L BOTA'NICAL GAR- 
[S CALCUTTA. 1905- 
5 . SOME INSTRUC- 
hVE INFORMA- . 

TION. 


<Sunn’ hemp (Crotalaria 
iuncea)—seed of which was obtain¬ 
ed Inpm all parts of India where it 
—was again cultivated ii\ 
shthll plots. It was thought that 
i>3f sowing fairly late towards the 
end^bf October, better results than 
those of last year might be obtain- 
As it turned out the result 
the reverse of what was ex- 
Almost dl the .plants 
Uthi.ffower when little more 


higher. On two occasion^ ^ery 
plot was flattened out by heavy 
rain, which did not tend to im¬ 
prove matters. As far as yield of 
fibre is concerned, no r^ults which 
could be relied ^ ujpon could be 
obtained from plants which be¬ 
haved in such a rilanner. As the 
cultivation of ‘ Sunn ’ hemp is like¬ 
ly to prove of very Considerable 
importance to India, it_is 'proposed 
to continue plot-experiments until 
some definite results are obtained, 
or until the Agricultural „Depart- 
ment can take up the experiment¬ 
al cultivatiop on a larger dnd more 
satisfactory scale than is possible 
on the very limited amount of 
ground available in the garden. 

In India there has been a revival 
of interest in rubber, and not a few 
applicants have been furnished 
with information and seed or plants 
of “ Ficus elastica ” and Manihot 
Glaziovii.” The latter, which yields 
Ceara rubber, appears to thrive fh 
Bengal and Assam, doubtful whe¬ 
ther it yields rubber equal to that 
obtained from the same species 
cultivated in Southern India and 
Ceylon. Camphor-seed has been 
supplied to certain parties. Si?al 
hemp plants have been districted 
to certain jails, and lime-seeds as 
usual to many of the jaiis in 
Bengal. ■Se^s of timber m 4 
other useful trees have been 
^istribut^'oyer 


'high, and' they pbstin- 





ECONOMIC VALUE OF 
■ * COTTON-SEED 

The seed which is separated 
ftom.the cattin fibre is now an 
imjportant Article of commerce. 
Of the total yfe^d t)f cotton in seed, 
the proportion^ of seed is, in 
weight, about 65 per cent. In 
■ 1904-05, nearly 400,000 tons were 
exgortedi»fsom Alexatidria to vari¬ 
ous markets* the principal being 
Hull, which took over one half of 
the totaj 'quantity. As with cot- 
‘ton, so with seed, the Continent 
is. becorrfing an important factor, 
ovvifig to the expansion of llie 
crushing industry. As is well 
known, a valnalne oil is o.xtracted 
from the' se*ed, and from the resi- 
due are manufactured cakes, which 
contain excellent- properties for 
feeding cattle and sheep. The 
crude oil is refined, and in its re¬ 
fined condition is used lOi various 
purposes. Soap-making is one of 
its most important functions. A 


moa dertyatton, parmvy or, 
wholly ; and thaf diyivation >« the 
seed of the cotton plftnt. 

t Vide p. 330, atfle.) 

« 
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PAPER IN BURMA. 

The Report on the mantilkc-' . 
ture of paper-pulp in Burma which 
has been submitted to the Govern¬ 
ment of India by Mr. W. Sindall, 

F. C. S., is full of important and 
interesting information which sho¬ 
uld prove of great value to all who 
are interested in the paper-indus¬ 
try in India, It cannot be said" 
in recent times the out-lod 
the paper-industry in this ca 
has been quite as cheeifull 
used to be, and when someJ 
ago, we referred to the inv<B 
tions of Mr. Sindall In Ba«i»li!^' 
the instance of the Government of 
India, and we stated that Mr. 
Sindall took a very hopeful view 
of the future of the paper industry 
in Burma. We observed in that , 


more thorough process of rc fining connection : “If an expert of the ; 
makes it suitable for edible pur- . standing of Mr. Sindall can ex-■ 
poses, and in that form it is large- press himself with confidence jWii' 


ly used on. the Contiii,enf. Prob¬ 
ably it would befliflficulttoenume- 
rate all the articles into '.be com¬ 
position of which it frequently 
entera. But the reader may guess, 
without in many cases being far 
wrong, «that the ^oap in his bath¬ 
room, the cooking butter in his* 
‘kilchch* Jind the#f olive oil On his . 

.pr less ; 


regards the future of a pap^,,; 
industry in Burma, it ought 
tainly to be worth while to 


a thorough investigation of fhSsi 
question so far as concerns Iiidhl||^ 
areas w^icfi from more than sttpi^ 
ficial observation, are.- -appiwd^K 
suited fgr the estafali 8 hnieo 4 .'«af M^S 
paper-makitt.g,,busin«^^i{|^^^y 
-•m£rcial''-:ScS,e,. .-.Thh; 



:r 


!sfr. Stndall’s report eritirely 
Bears out our view* ill the matter. 
The enormous quantity of raw 
material available in this tountry 
as a source of s^lpply, has always 
possessed attractions for the Go¬ 
vernment of India, and investiga¬ 
tions and inquiries into the 
possibilities of paper-making have 
been instituted from time to time 
by the Government with a view 
to place the industry on a stable 
and steady basis in India. As far 
back as 1873, the Government 
took steps to collect information 
j were issued on the 

y state of the industry, 

the report of Babu Hem 
•a Ker in 1874 and the 

yndum by Mr. Liotard 

I contain much useful infor- 
m^on on the matter. There 

were also other pamphlets on the 
subject published from time to 
time, but the most modern pub¬ 
lication on the subject is the 
^‘Report on Indian Fibres acd 
Fibrous substances” published by 
Messrs; Cross, Beven and King 
in 1887, which is a valuable mono- 


and why paper-industry has not 
been viewed with great favbur.' 
"The broad general statements, 
in most of the reports that ‘the 
cost of collecting raw material, and 
getting it to a mill is ,;[)rohibitiv|’ 
or statements of‘a/similar kind, 
have stopped further investigation. 
But when the list of those fibres 
which, by common coitsent, gives 
excellent paper-pulp, is-cicamined 
and cut down to practical limits, 
i. e, abridged‘until it only contains 
fibres known to be fairly plentiful, 
the whole subject is reduced to 
such a compass as^ to render a proj 
per- investigation of ‘commercial 
conditions feasible.”- This explains 
why tliis question remained in a 
practically neglected .' state until 
Mr, Sindall, who is well known 
as a consulting chemist and a 
wood-pulp and paper trade expert, 
was deputed in 19^5, to investi¬ 
gate in Burma the possibility of 
utilising wood, bamboo and othef 
fibres as raw material for paper 
making and to determine whether 
, the process of pulp or paper manu¬ 
facture could be carried out suc- 


graph based on the fibres exhibited cessfully. 

at*the Colonial and Indian ,exhi- Mr. Sind-all’s invfestigation exten- 
hition of "1886. The jirincipal ded over a period of , four months, 
fibrous materials this pamphlet In the first place, he has carried 
refers to are the plantain, the Munj out experimental work on certain 


and Bhabhr grasses, the* Bamboo 
and Faffermulberry. Mr, Sin- 
what appears to us an 
wh^' t^^/subject 

.''fhrtlwlit’ a'Uaknt'rnn-.. 


varieties of wood and bamboo, .as 
to the kind of paper-puljS» that 
could be obtained. In the second, 
place, he has also Jhspected 



i; 19- 


. mfil s|tes. Thirdly, he has inves¬ 
tigated the actual cost of produc¬ 
tion .of the ■ paper-.pulp and other 
^information regarding the commer¬ 
cial aspects of the industly. The 
report befo»,p us not only give.s 
details of the icientific experiments 
made by Mr. ^Sindall in conver¬ 
ting wood and grass into ble.Tchcd 
and unbleached pulp, but also in- 
Oosmatip'ii aj to the cost of the raw 
material, the cost of ^he manufac¬ 
ture of the pulp into paper in mills 
in suitable localities. It is not 
possible, to go into these details 

here, but we n»y draw attention 

• • • 

to the net results which he has 

reached by his investigations. He 
considers timt even at the appro- 
ximi^te costs of the bamboo now 
ascertained by him the manufac¬ 
ture of paper-pulp fqr export is a 
practical commercial problem, and 
that the prospects of an export 
trade for unbleached bamboo pulp 
frould appear to be reasonable, 
having regard to the excellent 
quality of pulp prepared from fa¬ 
vourable conditions. The manu-* 
facture of bleached bamboo pulp 
for export does not seem to him a 
fejisible proposifion, ‘since bleach¬ 
ing powder brought out tiom Eng¬ 
land to such a warm climate suf- 
ferS'oonsiderably in strength and 
quality.’ The bleachin|t of such 
pulp 6ould be ejected much chea¬ 
per by the paper->maker here, and 
he tibarefore thinks that "the value 
loT': k»al:#8e inathiU'*. 


in Burma itself is undoubted ahtl 
the manufacture af paper from 
bamboo as a new indtistry for Bur¬ 
ma is *.an attractive . proposition, 
especially in view of tlve large 
demand for paper and similar pro* 
ducts in the populous towns.” As 
regards other wood species for 
manufacturing wood-pulp, Mr. 
Sindall’s calculations go to show 
that the cost of the manufacture 
and the prices prevalent, do not 
seem to warrant the idea of open* 
ing up any large export trade in 
wood-pulp. On the other hand, 
he thinks that if the pulp is utilia«^| 
ac a mill in Burma for the rhSiH 
facture of paper for local 
tion, ‘it can be produce^ 
whicli would be veiy 
tive.’ The question of j 
lishment of paper mills 
would thus appear to oc one 01 
immediate practical importance, 
and the encouragement will induce 
ma..y Indian businessmen to turn 
their attention to an . industry 
which has not yet been exploited 
,by European capital in Burma,—» 
The Hindu, 


{vide P. 2^0, aHteij* .' t. 
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TRIAL CULTIVATION 0 ®|;t 

COMMERCIAL PLANTS"^ 

• IN ASSAM. 


Among promising comfa 
plants, under cultav^tion 
Government Tropk^l 




Assatn are : Cocoa, carda'mom, 
jaiaphor, coffee^ l 4 mon, grass and 
Rusa grass. The plantation which** 
was opended in January 1504 was 
established for the purpose of intro¬ 
duction into thte Province certain 
of the tropical products of Cejdon 
and Madras for which it is believed 
climatic and other conditions are 
favourable in Assam. The planta¬ 
tion is still too young to justify 
any definite conclusions from the 
experiments so far in progress, but 
according to the official report 
there is evidence that some of these 
are quite promising and another 
r,f years’ trial ought to de- 
;hiCh are the products 
ill pay to grow.” 


f-INFLAMMABLE 

bELLULOID. 

The material known as celluloid, 
has been brought largely into use 
of recent years for the manu¬ 
facture, at a cheap rate, of many 
articles previously made froin 
mach more costly materials, suc^l 
as hair-combs, knife-handles, and 
to^s (the familiar ‘‘pingpong” ball 
being a ^^iell-known example). 
it has many advantages besides 
cheapness; it is very light, 
possesses a good" natural appear- 
kpos, ahd can easily be qploured 
^ ways as to make il closely 
3 such costly matefiais as 



one ; it is highly infiaramabie, 
therefore dangerous—not ^ ^ery 
surprising when we remember 
that its nearest chemical ally is 
gun-cotton. Recently, however, 

-'A modification—curio‘iv>fy described 
as a new kind of .Celluloid—has 
been patented, wliidi appears to be 
free from the dangers attending 
the lAe of ordinary cellnloid. The 

latter substance, when in the 

« * « 

liquid state is mixed with certain 
proportions of glue, gum arable, 
and colza oil ; the mixture,is then 
put through a series of processes, 
in the coursq of which it ‘deposite 
all ' cloudy sediments, finally 
emerging as a cldar, white sub¬ 
stance just like ordinary cellulose, 
and capable of being vvorked up 
into the same description of 
articles, imitation tortoiseshell 
among the number. It is not 
asserfcd that the new substance 
cannot be set on fire ; what is 
claimed for it is that fire will only 
cause it to chair, without blazing 
or melting, as its prototype does. 

. If this claim be sustained, the new 
material is practically harmless, 
being just as much safer than the 
old as wbollen iilothing is‘ safer 
than flannelette. 


SALT-WATER FISH IN FRESH 
’ * WATER. . 

, , . ’A 

An interesting experiment thM 


^:.:'®ut should have far^eaching 





ill is«^ in Gferrtmiy. It has been 
proved that deep-Sea fish can be 
iccliipatised . in fresh water, and 

will live and breed in our rivers. 

• 

A nuinber of different kinds of fish 
were taken *fs(Jm the sea, including 
whiting, herring, sole, and floun¬ 
ders, and kept\in a pond of salt 
water. The percentage of salt 
was gradufllly lessened by th& ad- 
ditjon of fre^sh water until finally 
no salt ’ remained, ^practically no 
material difference took place in 
the fish, which were as lively and 
healthy ^after the treatment as 
when ta\en out, of t^e sea. So 
encouraging has been the restilt, 
after a ^estextending over several 
months, that tire fish are now being 
introduc'd «Uo the various rivers 
and fresh-water lakes, in order to 
bring the experiment to a practical 
issue. What changes may take 
place in the nature and habits of 
the fish -remain as yet to be seen, 
»s does also the question of their 
market value. The success of this 
experiment will entirely change 
the fishing industry, and will prove, 
an especial boon to communities 
far removed from the seaboard. 


Goverhijisnt property under 
management of* the Collector of ,1' 
the district, were worked in tlie 
year ending the 31st March, Ipodj, 
at a net profit of Rs, 21,441. The , 
income derived chiefly from the 
duty levied on the stone exported,; 
amounted to Rs. 84,037. Out of ' 
a total expenditure of Rs. 62,569 
the sum of R.s, 47,988 was devoted 
towards the improvement and up¬ 
keep of the means of communication 
between the quarries and the rail¬ 
way. .The chief productions of the 
quarries are stones for sugar mills, 
hanu mills and for domestic pur¬ 
poses; building stones, ballast arty 's" 

stones for ceremonial - 

The demand is brisk and 
has developed well duri 
years. It suffered slight 
last year, however, thi 
unprecedented lowness ol 
Ganges, which rendered export by 
boat difficult, and from occasional 
shortage of railway waggon.—“ In¬ 
dian Trade Journal.” 

{;vide Part II, ante) 

SLATE QUARRYING. 


It will enable tRem to have a con¬ 
stant supply of fish in their own 
waterways, which they will be able 
to bqy at an infinitely smaller cost 
-than at present. , 

* . 

MIRZAPuk QUARRIES. • 
stone quarries in Mirzapur, 
w^ich form 'n 


The slate-quarrying indwtl^ 
which i% mainly confined to 
Punjab and the United Provipt^y 
produced during the year 
74,52^ tSns of slate of the 
;fS,5Sd Of the tot^ , prod^s^^ 
the Punjab share is as. 
tons ' and 
* i,3<3o. 




t 1 

balance representing the outiurn in 6oo people daily. The r|5VCTjue 

Bengal and Ra^piltana.. derived from tbe industry is 

• {vide p, ij6 ante,) Rs. 70,000 annually. 

_ “ {vide Part II, ante) 


MINERALS IN NATIVE 

STATES. SAPPHIRE IN KASHMERE. 


OFKICtAL REVIEW. 

Of niiilerals being worked in 
Native States in Lidia the official 
report on mineral production in 
the country in 1905 gives the 
following particulars; Cornelian 
stone is being mined for in the 
Rajpipla State in Bombay, where 
467 tons of the value of £466 were 
'ast year. Corundum min- 
^'derabad produced mate- 
e value of only £^0, while 
Ikhand in Central India 
were extracted. In the 
: State in Rajputana the 
production of gypsum was 4,810 
tons of the value of £160 as 
against 3,875 tons raised in 1904 
of the value of ;£^I29. Garnet 
mining is also carried on in several 
parts of Rajputana, where the out¬ 
put last year was about 700 cwts.,' 
averaging about £6 a cwt. in value. 
The centre of the industry in Raj¬ 
putana is in -the State of Kishen- 
garh where a large quantity is 
mined annually .and where the 


Sapphire mining which has once 

more been started in Kashmir is 
' A 

expected to turn out well. It may 

not be generally known that th'ese 

mines are at'an elevation of 10,000 

feet above sea-level, and are thus 

by far the highest minesj so far 

discovered in the world. ' 

COMMERCIAL USES OF 
SAWDUST. 

Imitation marble can be nr.anu- 
factured ficm a mixture of sawdust, 
ivory waste, glass, and glue. 

There must be a great deal of 
saw dust made in Calcutta and 
wherever there are saw mills in 
operation. What is done with it ? 
The Japs are extracting acetic acid, 
wood naphtha, tar, and alcohol 
■from their saw dust. Could not 
our chemical experts do the same, 
in Bengal ? They could, if they 

•. '•c. , * * 

like to tackle the enterprise. 
NITRIC ACID AS A BY-P.RO- 


mines ar,e apen to the public for DUCT OF THE GAS-ENGINE., 
the first tl)re 4 and last three iftonths The internal-coipbustion bnginc 
ysatj and for the rest of is coming so rapidly into favour. 
' ,*^*.*.® cheap power-Jtrodut^ for 
i'r every Wad., of..isrpr^i^yt^, 
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3 look for a further means of 
hea|Jening It would seem almost 
upererogator.y. However, an 
tteinpt has been made, and ap- 
larently with success, to utilise 
ven the w^^te gases of the 
xhaust in thij making of a valu- 
ble by-product.'^ Tlie subject has 
)een .brought forward by Herr 
-fauser in | a lecture before a 
>raych of the Society of German 
engineers. It appears from his 
uidress that, by means of a very 
simple attachment, any ordinary 
jas-engine may be made to pro- 
Jwce niftic acid, witji no very 
seri^iis diminution of power. 'It 
s probable that' tliere will be al- 
ivays a ready market fir nitric 
jcid in alhioat any quantity : but 
it may perhaps be questioned whe¬ 
ther the amount of acid evolved as 
a bye-product from the gas engine 
will have sufficient commercial 
value to -make the extra trouble 
w«rth the taking. In any case, 
however, the attempt is an inte¬ 
resting one, and its application 
will be keenly watched by all users 
of internal combustion engines. 


. 

STORAGE OF COAL UNDER 
WATER. 

Oiftall railway lines in India, 
and in the seaport towns <also, are 
seen vist stacks^ of coal exposed 
to the’action of the weather; and* 
tlie w^istage due to the great 
hifh winds rpust he con. 


siderable. Sonje years ago th« 
Bombay Chamber pf Comitierce 
investigated the subje'et of storing 
coal und^r water but, so far as we 
know, nothing very material resul¬ 
ted. The ‘ Indian Trade Journal" 
now draws attention to the*matter 
and shows what is being done in 
America. The Chicago, Electric 
Company have adopted the system 
and have built pits capable of 
holding iqooo tons of coal. These 
can be rapidly flooded and the 
reserve of coal can thus be kept 
protected from all weather influ¬ 
ences. The saving effected 
supposed to be considerable, 
there is no deterioration of 
coal itself. Experiments r 
well be carried ogt in Indii 
also at some of the great cc 
stations on ocean route :, whe*c»«i. 
water is easily obtainable.' Per 
haps some of the mills in Calcutta, 
Bombay or Cawnpore, suggests 
the “Pioneer,” will be enterprising 
enough to try storage on a small 
scale with a view to seeing wheth- 
. er economy is really effected. They 
could then have their reserves of 
coal and be saved from the dan>- 
ger of short supplies of fuel when 
the railways are congested with 
traffic. 


THE • . 

NIZAM’S SCHOLARSHligg.* 

In place of the hifh( 

• cnfJt Ipbion in which 






have been grantecJ^to students pe- 
sfrous of prosecuting their studies 
in Europe or America, His High¬ 
ness has ordered the publication 
in the "Jerida” of rules under 
which |cholarships will in future 
be granted. There will be eight 
scholarships styled the Nizam’s 
Scholarships two of which will be 
assigned to students wishing to 
study in Europe or America, the 
value of which will be £200 per 
annum, tenable for a period not 
less than three and not more than 
five years. The remaining six will 
W aQojgned to students desirous 
fsecuting their studies in 
India or Japan. The scho- 
I assigned to students study- 
British India will be Rs. 50 
1,1, mensem, tenable for three 
years, and those assigned to stu¬ 
dents studying in Japan will be 


Rs. too each per mensem/ ilso 
tenable for'threeTears. Students 
proceeding to Europe, America 
or Japan will be granted Rs. 500 
for outfit and carriage pf luggage 
plus the exact co<!t of second-class 
fare by steamer and rail from 
Hyderabad to the ^lace of destina¬ 
tion. The candidates must be 
conversant with Urdu''and should 
have passed the F. A. or Int'cr- 
mediateexain-inations. They should 
not be above 23 years of age and 
must be natives of H. ' H. the 
Nizam’s Dominions, whose father 
or grandfather ’served the Goveni- 
ment for not less than 12 years. 
Due notice will be given in the 
“Jerida” and newspapers when 
candidates will be invited to 
apply. 

{Viiie Pa-t Vn,pp. l-^, sq^ 



PART VII. . 

'Techn/cal Education in India and abroad. 


ASSOCIATIOl^ FOR T^E AD¬ 
VANCEMENT dF SCIENTIFIC 
. AND INDUSTRIAL EDU-. 
CATIOrJ OF INDIANS. 


The object and scope of the 
Association which owes its origin 
to,the Hoi'ble Mr. Jogendra Chun- 
der’ "Ghose (the Hony. Secretary) 
and the noble wcwk it has been en¬ 
gaged upoli thesf two years mainly 
through hie untiring personal exer¬ 
tions at’e already too well-known to 
the country to need any recapi¬ 
tulation here. * 

A sufficiently detailed account 
of the rules and regulations, funds 
raised and expended, the various 
collateral schemes such as Deoghur 
Agricultural Colony, National Bank, 
Development of Small Industries, 
&c., which the Association is pro¬ 
moting in the interests of our 
countrymen-^wil'^.be foiind in the 
Priirted Reports and Prospectuses 
issued by the Association from time 
to time. * 

For ‘convenience t>f reference, 
however, a list of the ‘scholars 
sent abroad, and Hte subjects taken 
up by them and the countries where 
they ar» being trained, is appended 
to this part. 


STATE TECHNICAL SCHO¬ 
LARSHIPS FOR NATIVES OF 
INDIA. 


1. With a view to provide for 
natives of India the higher techni¬ 
cal education which may qualify 
them 10 assist in promoting the 
impiovemcnt of existing nati'^ 
dustries, and the developm^ 
new industries, wherever this' 

be possible, the Governmen 
India are ready, as an experim| 
measure, to give a small nunioer ■ 
of Technical Scholarships, if pro¬ 
mising candidates, well qualified in 
some particular branch of industry, _ 
present themselves. The outlines 
of the scheme are sketched out 
below :— 

2. Value of the Scholarships .— 
The value of the scholarships has 
been fixed £1^0 a year, in ad¬ 
dition to fees payable to the insti¬ 
tutions where scholars will study, 
and traveling expenses, but Govern¬ 
ment will consider proposals for 
increasing ^t in special cases. 

3. Place and Periods gf Tenure. 
—Each scholarship is tenable • for 
an average period of typ ycafrs, 
which may be increased or r^ij<» 4 >, 
•in special c/ses. 



4 sciiolarships may be 

held in Great Britain, in the Conti- 
nent of Europe, or in America, and 
are payabk- from the date of the 
scholar’s arrival in the country 
which he may select for study. 

5. Subjects of Study. —Law, 
Medicine, Veterinary Science, 
Agriculture and Engineering have 
been excluded from the scope of 
the present proposal. The scholar¬ 
ships are in the first instance pro¬ 
posed to be used for the encourage¬ 
ment of the mining industry in 
Benc'al but any other branch of 

ry can similarly be helped 
istered. Industries in which 
: capital and enterprise are 
■ed. or likely to be engaged, 

1 which the trained scholar 
might, on return to his country, 
find scope for bis skill and ability, 
will be particularly appropriate for 
selection. 

6. Conditions of Award .—The 
scholarships are tenable by persons 
who are natives of India within the 
ni^ning of section 6 of the Statute,. 
33 Vic. Cap. 3. A competent 
Jthowledge of English, or the lan- 
^age, ot any other country in 
t^hich the' candidate proposes to 
work and study, is essential to 
enable him to lake full advantage 
of the cdurse of study. * 

7. Iti thC matter of selection of 
s'chobrs, _ Government will be 

^nlsideration^ of the 
,4iitelllgeB<^^ ^ 
m . and 'Cont^d- 

’••Tiiv".! afef ° 1 ^ ■ f 'a.-' 


tion with the ifldustry selected, 
and the assurance that he will con¬ 
tinue to devote himself to the sub¬ 
ject on his return to India. Thfese 
being matters which cannot be 
decided by the holding of degrees 
obtained by exafiiination, or by 
competition) no special examina¬ 
tion is considered nLcessary and 
none will be held. But a scholar 
before nomination should have re¬ 
ceived the best technical education 
available in the Province in the 
particular industry which ^he has to 
study andno ,candidatfc will be 
considered qualified unless he has 
displayed an aptitude for technical 
study. 

8. No age limit has 'been fixed. 
But it may be fixed by Government 
in certain cases. 

g. The candidates for scholarships 
will be called upon to submit certi¬ 
ficates attesting (a) their moral • 
character, fb) knowledge of the 
language of the country in which 
they elect to study, and (c) physi¬ 
cal capacity, from recognized per¬ 
sons who may be considered fit to 
certify to these facts. 

10. The schola-s in Engfland or 
elsewhere, as the case may be, will 
be under the control ah^upeiVi- 
sion of the Secretary of $tate. 
The conditions under which they 
will hold the scholarship? will W 
. similar to those Ihid down for 
Government of India scholarshiplt, 
and power -Witt be retkibed id 
cancel a scholarship artd tSa iiSfid i 
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the scholar back to India if his 
progress and conduct be not satis¬ 
factory'. • 

11. Returned Scholars .—No 
scholar will be^bobnd on his return 
to India by ^ny engagement 
to serve Government or a private 

■ firm, and thf choice of his csfreer 
will be in the first instance deter- 
Tiined, on his return from Europe 
by his own inclination. Should 
any occasion arise, Government 
•will be glad to turn his ability and 
increased knowledge to account, as 
teaeher in an Industrial Schoohor 
in other capacifcies'connected with 
the improvement of local indus- 
tri es. 

12. * Applications for one or more 

of such scholarships, for the deve¬ 
lopment of the mining industry in 
the first instance, should be made 
direct to the Director of Public 
Instruction. Full particulars should 
be furnished as to the past educa¬ 
tional experience, training and 
future requirements of each appli¬ 
cant for scholarship. Applicants 
should also indicate, if possible, 
what they wish ^o work at in their 
futore careers on return to India. 
The scholarships will be awarded 
by the Government of India on the 
reco’irtmendation of the Local 
Government. * 

13. tVritten applications from 
candidates for the scholarships 
mentijaned inKule 12 for the year 
,4904 .(Will be receivpd at the ' 


of the Director of Public Instruc¬ 
tion, Wisters’ Buildings, Calcutta, 
up to the" 1st March i9o’4. 


MINING EDUCATION, 


The time has come when «> our 
youngmen should begin to crowd 
the mining and geological classes 
of our Government Colleges. The 
Gove'^nment of Bengal has recently 
formulated a scheme for imp— 
instruction in practical mini 
the Shibpur Engineering C 
We take this opportunity to 
the would-be aspirants to th< 
Technical Scholarships tha 
recently been announced that none 
of these would bp available to 
any student who has not under¬ 
gone in some part of India or 
other a thorough course of lectures 
on the subject for which the scho- 
larsship of the year is awarded. 


XATA EDUCATIONAL 
SCHEME. 


The following Notice; dated 
Bombay, was issued for 1906—i- , , ' 
“Twck studentships ejiablia^ tho 
recipients to proceed to Europe lipt; 
the apquii 4 ment of some 



knowledge in any Department of 
Science, Art or Engineering, or for 
fitting themselves to enter the 
higher branches of Government 
service, are open for competition 
by selection only to graduates who 
have displayed marked ability 
throughout their University career. 
One studentship is confined to 
PaMees only, while for the other 
any pure native of India, including 
Native Christians, may compete. 
Applications will be addressed to 
the Secretary of the scheme, 
” ari Buildings, Fort, Bombay, 
copies only of certificates as 
ie applicant’s age (which 
^ be authenticated), nativity, 
cter, physical fitness, and 
itional qualifications. Consent 
arents or guardians to the 
candidate’s proceeding to Europe 
for the prosecution of higher 
studies should also be annexed to 
the application, and a copy of 
his photograph enclosed. A copy 
of the terms and conditions of the 
Scheme could be obtained from the. 

C 

Secretary by all duly-qualified 
.candidates.” 

It is not yet announced if the 
studentships would be repeated 
from year to year. 


MADRAS ‘ NATIONAL FUND ' 
FOR FOREIGN EDUCATION 
OF INDIANS. , , ' 

t 

The Indian j^rts Encouraging 
Society, is organising a “ National 
Fund” to be utilised for the pur¬ 
pose of sending young men- for 
industrial ta-aining in Japan and 
America, and for other similar 
benevolent purposes. The " Na¬ 
tional Fund ” shall be formed by 
raising yearly “voluntary contti- 
butions from the residents of the 
principal streets of Madras on 
every Deepavali Day, by means 
of an organised band of c^evoted 
young hopefuls. For the sanve 
fund simil^-r measures are being 
adopted in Salem, Coimbatore and 
Trichinopoly. Those in other 
district centres who'wish tojhelp 
in this cause are requested to com¬ 
municate with Mr. G. Subramania 
Iyer, B.A., the Secretary of the 
Society. 


INDIANS AND SCIENTIFIC 
. EDUCATION IN 
EUROPE. 


Dr. P. C- Roy, Prof, of Chembtry 
n the Presidency College Cal* 
utta, recently returned* ffota; 
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Europe where be had been to see 
.nd work in some of the celebrated 
heSnjca\ laboratories. 

In an interview with a repre- 
entative of the ' €anjibani ’ of «, 
Talcutta, he spoke very enthusias- 
ically and admiringly of some of 
he European profes*sors of 
rhemistry and offered the following 
emirte ^ • 

Wherever I have gclhe I have 
dund the people eager for scienti¬ 
fic culture. * What a deep thirst for 
cnovi'leds and what a strong .spirit 
jf r^parch and invfestigJttion here^ 
t witnessed ! How numerous are 
;he scientists and students of 
science! How^ great is the number 
of libraijes ^ But what a contrast 
in all these respects does our 
country present! Even ip England 
among the 250 Indians that I saw 
there, not a single one was devot¬ 
ing himself to the sciences or 
teclwical arts. Without the culti¬ 
vation of science there is no 
hope of re^. progress and advance¬ 
ment. It is not simply physical 
strength or courage that has made 
Japan great. Japan took to scienti¬ 
fic pursuits at the ^ery start of her 
progressive career. Even now I 
found Japanese students of science 
in many pljices in Europe. They 
are engaged deeply in original 
researches. But I found nrf Indian 
students *any where there. The 
Bengalee' poet has truly sung '* It 
is only ladia that slumbers.” There 
#ee in ray opinion where 


Indians can well be sent for tech¬ 
nical education. They are Leeds in 
England and Geneva in'Switeer- 
land. The “ Yorkshire ‘College 
of Science ” is the name of the 
chief institution for the teaching 
of science in Leeds ; it is affiliated 
to the Leeds University. The 
Chancellor of this University is 
Lord Ripon. Applied Chemistry 
is most excellently taught in this 
college. Spinning, dyeing, and 
tanning are each taught here by 
more than one expert. Here spin¬ 
ning both by handlooms and 
machine looms is taught. | 
ought to send there Itii 
youths to learn spinning, so , 
in future Manchester may ce^ 
make its millions out of our | 
ranee to make our cloth, ihror. 
Proctor, who is in charge of the 
Tanning Department, is the great¬ 
est authority in the chemistry of 
tanning in Europe. How the ^^ides 
exported from India are made into 
leather, Morocco, Russian and calf, 
he explained to me, as he showed 
me^ver the institution. Any youth 
who has studied up to the text¬ 
book on Chemistry in the B. A. 
(Honours) examination of the 
Calcutta University can master 
tanning in three or four years by at¬ 
tending the tanning Classes of the 
Yorkshire College of Science sd 
Leeds. I went over to &eneva.in 
* Switzerland and made a thorok^ 
inspection of the greaHnsUtuMbn 
for the teacMng watt:h-inalci% 
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there. 1 .was under the impresMou 
that «o foreigners were .admitted 
into this institution, hut on inquiry 
1 came'to know from the authorities 
•of the school that my impression , 
■was wrong. All foreigners are 
admitted into it. One can master 
the art of watch-making in three 
to five years. Geneva is a parti- 
.ottlariy healthy place. The living 
is cheaper than in England. 
(French is the medium for talk and 
(instruction. One ought to learn 
French before coming here. 

Those who are anxious to have 
information about the institu- 
for the teaching of watch- 
Bg in Geneva will do will to 
their enquiries to the follow- 
address Buneande Renseig 
iKcmeBts, 3 Placedes Berques, 
3 ei»eva, Swisse. 


THE VICTORIA JUBILEE TECH- 
, NICAL INSTITUTION, BY- 
CULLA BOMBAY. 


If we are to start mills and fac¬ 
tories "w* should have trained men 
'first, and it is not possible for every¬ 
body to go to foreign country and 
4eam all their aits imd industries, 
(tnorcov^ we should learn first 
•Wfaat India can teach <us and what 


tution, Sj/tulla, Hembay, so loi 
US firrt; of all get some youngmen 
trained in it. I think there' are 
good many boys,n<jw available for. 
such a useful (schdol particularly as 
many students are leaving the arts' 
schools and Colleges affiliated to 
the Calcutta University for various 
reasons. This school teaches Me¬ 
chanical Engineering, Tsxtile 
manufacture, Electrical Engineer¬ 
ing and Enamelling. Students 
who have read up to the Entrance 
or school final standard can enter 
this school. • The full course in 
each department extends to 3 
years. There are I think about 200 
students in this school, but only 
about half a dozen ■'of them are 
Bengalees. There is no school of 
this type in Bengal. Its Session 
begins from January, for other 
;particulars, the principal of the 
Institute may be communicated 
with. 

I. This institution is the only 
one of its kind in India having 
three different courses of study {a) 
Electrical Engineering {h) Textile 
manufacture including spinning and 
weaving (c)MefcJ;anical Engineering. 

II. The students in the various 
Departments receive both theoreti¬ 
cal and practical trkinmg during 
the w,hole course of 3 years. 

III. A Calcutta University i»tu- 
dent -who has read ,up to thq F. A. 


*iwe;get near abhand. We have no 
' Bengal of tte type of 


atondard may be rad<i¥t^d' 

;1V. ThmeMpesise-^oir.a.modeiate 
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student would not ex<!«ed Us. jo 
per Month. 

Vs Thefe are^ at present 8 or lo 
•Bengali students in the various 
departments froSn vj.riouS parts of 
•Bengal. * 

VI. The session' begins early 

in-January. ’ , 

VII. A detailed prospectus of 
the ‘Institute cAn he had from the 
Principal of the above'Institute. 
Price as. 6. 

VJII. Th*e test exmination in 
drawing which seems to be a point 
of general enquiry is not very diffi- • 
cult to pass. 

iX. A knowledge of free hand 
drawing nec^ss^ry to pass Can be 
picked up within a month. 

X. The number of students that 
can be admitted in each department 
is limited. 


PROJECTED TECHNOLOGICAL 
COLLEGE IN BENGAL- 


A deputation of the Association 
for the advancement of scientific 
and industdal education of Indians 
consisting 6f Maharaja Manindra 
Chahdra Nuhdy, R*ja •Pfeary 
Mohun Mukherji. Mr. D. M. Hamil¬ 
ton, Babu’Norendra Nath Sen and 
Babu Jogendra Chundra Ghose, 
waited upon the Lieutenant-Govem 
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or with the scheme of a Technologi¬ 
cal College and His Honor was g^%- 
clously pleased to promise to ex- 
tend the present Shibpore College 
in order to convert it into a proper 

Technological College, adding 
chairs for teaching various indus¬ 
tries. The additional expense for 
the teaching staff would alone be 
about Rs. 50,000 and necessary 
allotment of money has been made 
in the Budget. 


THE VICTORIA JUBILEE HINDU 
TECHNICAL INSTITUTE 
LAHORE. 


The industrial chemistry class, 
attached to the Victoria Diamond 
Jubilee Hindu Technical Institute, 
Lahore, is now in regular working 
order, and the authorities arc pre¬ 
pared to take regular students for 
a complete course (syllabus on ap¬ 
plication) on payment of Rs. 3 as 
monthly fee. To elective students 
for special courses the following 
fees will be charged -Chemistry 
Rs. 10 a snonth j soap-making 
Rs. too and India rubber-making 
Rs. 500 for complete course. 
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THE CHAMARAJENDRA TECH¬ 
NICAL INSTITOTE, 
MYSORE.' 


The Industrial school at Mysore 
will shortly rise to the dignity and 
usefullness of a Technical Institute. 
More than 2 lakhs of rupees will 
be spent on the building. All 
kinds of industries will be taught 
there pn scientific principles. His 
Highness the late Maharajah used 
to take much interest in the de¬ 
velopment of Industries. The 
Institute will therefore be called 
the Chamarajendra Technical Insti¬ 
tute. The foundation stone was 
laid by His Highness the Prince 
of Wales the other day. 


AGRICULTURAL COLLEGES 
IN INDIA. 

■■ I 

The Pusa Research Institute. 


The Agricultural College and ex¬ 
perimental Farm at Pusa in Dur- 
bbanga is now an accomplished 
fac4. la Madras there is an Agri- 
c^tural_College and Farm at Saida-, 
in ‘Bombay there is one at 
inP Unitffd Provinces 
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of Agra and Oudh there is one at 
Cawnpore .and in the Central 
Provinces there is one at Nagppre. 
The want and need of Bengal in this 
line has been ren\pved by the es¬ 
tablishment of the College which has 
been made po,rsible by the oppor¬ 
tune donation of £30,000 by Mr. 
Henry Phipps, the f(|-iend and part¬ 
ner of Mr. Andrew Carnegie. 
The College has been planned in 
a very elatorate way and is bound 
to be the premier College of Agri¬ 
culture and the most satisfactory 
and well-equipped la,boratory for 
Agricultural Research :n all 
India. Mr. Bernard Coventry of 
the Dalsingh Sarai Estate in Behar 
is the Director of the Institute and 
he is assisted by a Bacteriologist, a 
Biological Botanist, an Entomologist 
and an Agri-horticulturist, togethei 
with a large staff of minor teachers. 
There will be a cattle farm at¬ 
tached to the College. The insruc- 
tion will be conveyed in English 
and the curriculum of the College 
is at present intended to includ e 
{a) Agriculture, ( 3 ) Chemistry, 
(c) Botany, {d) Agricultural Geo¬ 
logy {e) Agricultural Physics and 
Mechanics withi- soma knowledge 
on veterinary science, land survey 
and practical farm management. 

Rules of admission, &c„ can be 
had oivapplication to the Principal. 
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' College of Agfigulture Saidapet. 


J. The college is intended to 
afford instruction to persons who 
desire to bebome acquainj^ed with 
the theory and practice of Agri¬ 
culture, mo^e especially that of 

Sotith India, as well as to students 

• • 

preparing f(>r examipatioq in the 
subjects prescribed for the diploma * 
in Agriculture under the Madras 
Government *rechriical Examina¬ 
tion scheme. ^ ' 

2 The course of instruction 
shall ordinarily extend over three 
years, and shall include both theore¬ 
tical and practical instruction and 
comprise following subject?". 

Agriculture. 

General Chemistry. 

Botany.- . 

Meteorology and Geology. 
Surveying and -Levelling. 
Anatomy and Physiology. 
Agricultural Engkieerin'gr 
Agficultural Chemistry. 
Veterinary Science and Hygiene 

3. The ^number of students in 
each. class shall not ordijiarily 
exceed thirjy. 

4. Admissions shall ordinarily 
be made once a year on or about 

the ist of January, and at other 

* 


J 

times with the special sanction of 
the Director. 

5. Casual students, i. 6 ., students 
taking up one or more subjects 
only shall be permitted to attend 
the lectures and practical’ classes 
in those subjects, subject to the 

general regulationslof,the college. 

6. There are twenty-one district 
and six special scholarships, in con¬ 
nection with the college. 

7. Of the twenty-one district 
scholarships, seven are awarded 
annually,|in rotation, in the follow¬ 
ing oroer 

One year, Ganjam, Cuddapali^ 
the Nilgiris, South Ar.cot, Gadavarii 
Trichinopoly, Anantpur—7 District?;, 
next year, Kistna, Tinevelly, 
Tanjore, Malabar, Bellary, North 
Arcot, Coimbatore—7 Districts; 
the third year, Vizagapatam, 
Nellore, Kurnoole, Chingleput, 
South Canara, Salem, Madura—7 
Districts. 

8. The scholarships are awarded 
bytl^e Director to nominees of col¬ 
lectors of Districts. Six spe¬ 
cial scholarships are intended 
for Muhammadans and for mem¬ 
bers of bacl^ward and indigent 
classes as defined in the (irant- 
in-aid Code. 

9. The scholarships are tenable 
for thirty-six months counting from 
the 1st January of the year in-wUch 
the studenf joins the college, and 
arqpunt to Rs. iXiper mensem duiiuf 
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the first year, Rs. 12-8-0 per men- is under sixteen or above twenty- 
sem during the second year, and five years, unless he be already in 
Rs. 15 p^r mensem ' during the the service of the jVIadras.Govern- 
remainlng period. ment. 

10. Scholarship-holders to special The following concessions have 
courses shall be exempted from been conferred^by Government *on 
payment of fees. passed students of the college ;— 


II. All other students shall pay 
the follow'ing tuition fees in 
advance ■ 

For all the subjects included 
under the diploma in Agricul¬ 
ture—Rs. 30 per session. 

For single subject as above— 
10 per session for each subject, 
duhammadans and backward 
1 indigent classes shall pay half 
se fees, 

12. Qualifications for Admission. 
Persons from all parts of India 
are eligible for admission into the 
College, provided they have passed 
the Matriculation or the Entrance 
Examination of an Indian University 
or the Madras Government Upper 
Secondary Examination. 

Candidates who do not possess 
the educational qualifications men¬ 
tioned above may be admitted as 
paying students by the special 
orders of the Director, on the 
recommendation of the Principal, 
provided they possess sufficient 
general^ knowledge to follow the 
Course of instruction given in the 
‘Colleg’j. Without tjie specia'i 
orders, *the Director no candi- 
siiall be adm^ted yrhbse age 


■ (aj Government ^guarantees ahd 
appointment on Rs. 40 a 
month toVhe student who, 
*at the;lend of his third 
year, obtains the highest 
number of marks in the 
diploma exanjlination^. 

( 5 ) The Revenue Test,"higher 
gradef shall be open to 
students of the college 
who hav]fi ..obtained the 
diploma in Agriculture at 
the Government Techni- 
"cal Examinations. 

(c) The Criminal Judicial Tests, 
higher and lower grades, 
shall be open to students 
of the college who have 
obtained the diploma in 
Agriculture at the Govern¬ 
ment Technical Examina¬ 
tions. 

(dy The diploma is a necessary 
qualification for the follow¬ 
ing posts :— 

Native assistante to the 
< Director of Agriculture, 
Agricultural 'Inspectors, 
Farm ’ Superintendents, 
Deputy Commwsioners of 

Revenue Settlement, As- 

* ' 



' distant Commissioners of 
Revenue Settlement, Su- 
pervisors of lievenue Set- 
. tlement and Teachers of 
AgriAilture for classes of 

the intermediate standard. 

• 

• (e) Students vijho have passed 
in surveying an^ levelling 
and {^ricultural engineer¬ 
ing for the diploma are 
qualified for the post of 
sub-overseer in the minor 
irrigation department. 


( III. ) 

Agricultujf^l'School, Cawnpore. 


(1) It is under the control of the 
Director of Land Records and 
Agriculture." The Director of Pub¬ 
lic Instruction is a visitor on behalf 
of Government. 

(2) The full course of study 
occupies two years. The school 
terms will be from the ist July to 
24th December and fpom 2nd 
January to the gotli April. 

(3) The school is for ihe ins¬ 
truction of— 

• . , 

la) sons of landowners and 
agriculturists who wish to 
fit themsefves for agricul¬ 
ture or estate manage- 
hnent ; 


{b) persons wibihg td 

as teachers oragticutturv 
in» State schools ; •’ 

(c) candidates fot kMungo- 
ships and other revenue 
appointments. 

(4) Candidates for admission 
under sections ( 3 ) and (c) must 
have passed at least the Entrance 
or the School Final Examination 
of the Allahabad University or of 
some other Indian University with, 
Urdu or Persian as their) second 
language. Candidates under sec¬ 
tion (a) who have passed the Eng¬ 
lish Middle Examination may alr"“ 
be admitted for the present if th« 
knowledge of English is suffice! 

to enable them to profit by tJ 
course. 

(5) No person will be admitted 
who is physically unfit for practical 
work, and who is under 16 years or 
over 21 years of age. 

(6) Students belonging to class 
(c) will be admitted on the nomina¬ 
tion of Collectors of Districts to a 
riuniber not exceeding 25 in each 
year. 

(7) Applications for admission 
must be submitted in writing to 
the Principfll before the 30th May, 
stating qualifications. 

(8) No tsition fee will at present 
be charged, but students ifhrst make 

•their owm arrangements for board¬ 
ing, unless they are iperft«tted to 
occupy quarturs in the’Boandi^- 



house attached tojthe school, where 
there is- accommodation for 36 
boarders only. * 

(9) Jhere are at present eight 
scholarships of Rs. 5 per month 
each. 

(10) The course of study com¬ 
prises ;— 

Agriculture (theory and practice). 

Surveying (theory and practice). 

Chemistry (theoretical and practical). 

Agricultural chemistry. 

Botany. 

Physiography and physics. 

Veterinary Practice. 

Drawing (omitted for the present). 

Duties of kanungos (for candidates for 
kanungoships). 

(11) A final examination is held 

the end of the second year and 

rtificates given to those who pass. 


agricultural diploma. 


The Board of Agriculture in 
India has recommended to the 
Government of India, that some 
form of Degree or Diploma should 
be conferred by Provincial Agri¬ 
cultural Colleges and that to secure 
uniformity among the Colleges a 
'combined Diploma, which should 
te yeVigi*®*^ ^ equal to the B. A. 


Degree, should be given. 'The 
exact title of the Degree it has 
been suggested should be Licen¬ 
tiate of Agriculture (L. Ag.)jwhich 
has already been -adopted by the 
College of Science at Poona in the 
Bombay Presidency. 


comm5;rcial education 

IN CALCUTTA. 


In accordance ^vith the recommen¬ 
dations of the Committee appointed 
to consider the qiiesiion of com¬ 
mercial education 'at the' Calcutta 
Presidency College, the Bengal 
Governrhent have directed that 
there shall be two courses of study, 
one compulsory and the 'othei 
optional. The former will be ^ daj 
course, and latter an evening 
course. The day course will com 
pnse : 


(i) English (modern) and spe 
cially English correspondeno 
includin^ommerclal corres 
pondence, letter drafting an( 
precis writing. 

(ii) Arithmetic, including com 
.mercial and mental Arith 

metic; • 

(iii) One of the following sut 
jects, namely BengaU, Hind 
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• fordu, Uriya, French, German, 
or Latin; 

(iv) One of the following sub- 

•jects, • namely, book-keep¬ 

ing, §hort-handwriting or 
type writing; and 

(v) Commercfa .1 history and 

Geography * 

• 

This course will extend over a 
p*eriod of two years, at the end of 
which there will be an examination. 

The evening course will com¬ 
prise : . 

*. (i) Outlines X)f political eco¬ 
nomy. 

(ii) Banking and currency , 

(iii) Gftnrmercial and industrial 
law; • 

(iv) Annuities and insurance ; 

(v) Book-keeping ; 

(vi) Shorthand-writing. 

(vii) Type-writing, and 
■ (viii) English (Modern) 


APPRENTICESHIP IN MILLS. 
, Important "(Correspondence. 


In connection with the teaching 
in mill? of spinning and weaving 
^ra^Wfcthe enclosed letters speak for 
themselves, and we dare say, will 
be infetesting reading. 


(/) Dethi. 

Saran and Company, Limited. 

• • 

Jumna Mills, Subzimundi. 
Delhi, 24th March, 1906. , 

No. FIOO. 

To Babu Kisori Mohan Gupta, M.A. 

Dawn Society 

22, Sanker Ghose’s Lane, Calcutta. 
Dear Sir, 

In reply to your letter of the 
instant, I am directed by 
Managing Director Rai Saheb 
Girdhari Lall to inform yoi^ 
the offer which he made at 
Industrial Conference. helu 
Benares, to admit students, de¬ 
sirous of learning the art of cotton 
carding and spinning at the above 
Company's mills, has been con¬ 
firmed by the Board of Directors 
of the Company at a meeting re¬ 
cently held. 

In compliance with the Board's 
decision we are trying to engage 
a good practical and clever man 
who would be able to teach the 
art to students. As soon as sudi 
a man is secured we shall let y<^ 
know. Jn our opinion, cotton 
carding and spinning .cannot b« 
mastered without the a{>^icsti(Hi 
of devoted attention io 
at least 3 gears at a mill. ; 



• 1 am also dire6ied to tell you that 
the offer he made was not to admit 
all or any number (indiscriminately) 
of students who"will apply for the 
pupilship, but only a sele6led few. 
As soon as the Company is in a 
position to take up apprentices, 
they will do so, and give notice 
of the same in newspapers. Your 
friend’s application is on our file 
and will receive our first and fore¬ 
most attention. 

1 must tell you that students who 
will be admitted to learn pra6lical 
carding and spinning will have to 
““■""ge thelhselves about their 
ing and lodging, the Com- 
not being in a position to 
he students in that direction. 

ire are a number of Bengali 
men living in Delhi, and it 
would be better if you would en¬ 
quire of any of them about the 
cost of living in Delhi during the 
apprenticeship of the Bengali 
students. 

Yours faithfully, 

For Saran & Co., Ld., , 

(Sd.) G. K. Tipins, 
Manatrer 


(//) Ahmedabad. 


• ° 

From Mr. C. ¥. CSintamoni, late 
Secretary, Reception Committee, 
Industrial Conference, Benares. 

T.he Industrial Conference, Gene¬ 
ral Secretary’s Office 

< * ' 
fNo. 227 of 1906. 

Amraoti 25th March 1906. 

My dear Mr. Kishori Moban, 

'Here is the reply to my letter 
received from Mv. Keshori Lai 
Mahasukharam of the Xhmedabad 

Fine Spinning and JV.«nving Co. 
Ld. 

We made an offer at the Benares 
Conference to teach the art of 
weaving to any of our Indian .bro¬ 
thers who is willing to work in that 
line, and we shall be very glad»to 
teach any candidate who comes 
to us. At present, I hav.e got one 
Bengali candidate who has come 
through the Editor, of the A. B. 
Patrika and he is learning the art 
of weaving very w^ll. Any candi¬ 
date who wants to come herfe to 
learn shall have to make his own 
arrangements for food and lodging. 
He must follow our instructions. 
He shall have to work hard as he! 
will have to deal with iron* machi¬ 
nery. fFp thall teach him ‘the art 
without any charge. We cannot 
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teach spinning as we are only 
weaving masters- 

® I shall be •glaf’ to hear that your 
friend will I 9 ^*able to avail himself 
of the above offeis 

%Yours truly 
(Sd.J C. Y, Chintamoni. 


{Ill) Bombay- 


« . • 
Applications are invited for ap¬ 
prenticeship a.t a first class Cotton 
Mill in Bombay. The candidate 
must Jse ^ graduate in Physical 
Science and Chemistry of the 
Calcutta University witj) knowledg '- 
of practical Chemistry or of 
machinery. The selected candi- 
• date will-have to proce d to Bom¬ 
bay and for three or four month.s 
to live at his own expense but no 
premium .will have to be paid. 
On the' apprentice’s work being , 
found satisfactory he will receive 
an allowance of Rs. 50 per month 
after that.perioitmd on Hs continu- 
ing'to work satisfactorily, he will re¬ 
ceive an annual increment of Rs. 25 
and.,at the end of his third year 
hp is thus expected to^ get Rs. 
126 pe^ month. The mill where he 
will le^rn will havp the option 0/ 
employing him for another two 
years *with a man who has pro¬ 


ved efficient" in tleadhing and dye¬ 
ing or sjjjnning and weaving or mill 
engineering and mill management. 
This will lead to post* of higher 
emoluments and profits. Applica¬ 
tions are to be addressed to the 
Hon’ble Mr. J. Choudhuri at 62, 
Bowbazar Street, Calcutta. No 
one who does not answer to the 
requisite qualifications need apply. 
A certifiacate of physical fitness 
and capacity for hard manual work 
should be appended with the ap¬ 
plication. The applicant must also 
state in his application that should 
he be seleftcd he will coi 
with the conditions of appren 
ship. 

TECHNICAL EDUCATION 
JAPAN. 


For the sake of guidance and 
information of Indian students will¬ 
ing to come over to Japan for 
scientific and industrial edcation 
I write the following notes, which 
I hope will be of great use to 
them. 

• 

College and School 
Education. 


These are two Imperj^l 
sities at "Jokyo and. Kyoto 
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(Sur Higher Tfechn^ogical schools 
at Tokyo, Koyto, Osaka and Na- 
gova. Besides these there are 
many Indilstrial schools of lower 
grade. 

In the University of Tokyo there 
are among others, Colleges of 
Medicine, Engineering, Science 
and Agriculture. 

In the College of medicine there 
are two courses of (i) Medicine 
(4 years), (2) Pharmacy (3 years). 

In the College of Engineering 
there are nine courses each of which 
ids for three years (a) Civil 
meering, (b) Mechanical Engi- 
^g, (c) Naval Architecture, (d) 
mology of arms, (e) Techno- 
of explosives, (f) Eleftrical 
neering, (g) ArchiteQure, (h) 
^^l|fplied Chemistry, and (i) Mining 
and Metallurgy. 

In the College of Science there 
are the following eight courses 
each,of which extends for 3 years. 

(0 Mathematics, {2) Astronomy, 
<3) Theoretical Physics, (4) Experi¬ 
mental Physics, (5) Chemistry, (6) 
Zhology, (7) BoUny and (8) Geo- 


ment for sericulture whkdi can te 
joined for one year. 

In the University of Kyoto all 
the above subjects are ^ught. 

The Higher Techniliogical school 
of Tokyo has provisions to teach, 
the following sdbjefts each of 
which extends for 3 years. 

(i) Dyeing and weaving, (2) 
Ceramics (Procelain, glass, cement 
bricks, tiles, Stc), Applied chemistry 
(Cosmetics, drugs, brewing, sugar 
refining, oils etc,) (4) Mechanical 
Engineering, (5) Electric Engineer- 
ing, (6) Electro-Chemistry,, (7) 
Industrial designs and (8) Architec¬ 
ture. 

The above subjects are taught 
also in the other three Technolo¬ 
gical schools. 

In Tokyo ' there is an Imperial 
School of Arts in which the follow¬ 
ing subjects are taught. 

(i) Painting (2) Sculpture, (3) 
Bronze and metal work (statues 
etc) and (4) Lacquer works. Each 
of these courses extends for 4 
years, but an Indian student may 
find it convenient to study for 3 
years. 


' la College of Agriculture 

there are the following four courses 
4sac3i 0^5yesaa’ duration.^ 

' Agricultural 

add (4) 



Technical School for Lapies. 


‘ For females l^liere', .are ' 'isKBayi 
schools 

i-i > ,«an iMatdy wifKt ^ ^ 



The SPVjeft*? taught fire (i) 

Painting, (2) artificial f|ovvpr piak- 
ipgi (3) Embroidery, (4) -dewing 
and* knitting ^and (5) Lacquering 
and (6) Sculpture. ^ 

Out of these courses one or 
more may be chosen at a time. 
The duration of the courses is from 
one year to more. 

• • » _ 

Practical Edl'cation in 
Factor I i ;s. 


There are some ^subjects which 
can be only 4 earnt by working in 
factories, while ^studying the theore¬ 
tical portions aj home. The fol¬ 
lowing subjects might be chosen. 
Matches, pencil, buttems, wire¬ 
drawing (needles, nails etc), metal 
sheet work, umbrella, weaving, 
kh-itting, soap, paper rnaking, felt 
cloth* making, toolif making, etc. 
etc. 

General Ineormation.’ 


I. The sessions in all the in '.itu- 
tions begin fr.om September. 

j?, for admission arc 

to ip thfiir applications by the 
mi^l^le qif June while staying here. 

3. The 'school and coMeg* 'feis 
.will^fU)^j,(ijt9ffif# .3»^^ pen pji^nth 


4. Jlxf class tc£tuF^S,are W ■ 
panese language with very little of 
English. The important bopks af^ 

in English or German. • 

5. Students are advised to re^ch 
Japan by the month of March and 
stiulv Japanese. 

6. As large numbers of students 
from China, India, Philippines, Corea 
and Siam come to study herp and 
since there is a limited number of 
seats, it is becoming very difficult 
for foreigners to get seats. So stu 
dents sh< lid come liere early, send 
their ..pplications through proper 
channels, study Japanese a"'^ 
(German in the meantime an;^ 

". ell c<] '.ipped to avoid disappoi 
nient. 

7. Students may live in Japant 
hostels with an expenditure of 1.4 
to 20 yen per month or in messes 
formed among themselv.es with the 
same expense. (Boarding and lodg¬ 
ing only) 

8. Students should dress in tli< 
EVirepean fashion which is pre¬ 
valent here and much appreciated 
The temperature in summer rise; 
to 30 deg. F. and falls dii winter t< 
the freezing fpolpt. Good summer 
and winter dresses should be^ 
brought from India, to- suit, the; 
climate. Be*ddings, rugs, blaifketsj:/, 
thick -quilts, tnosqujtocii^ib^ ^i|t(<; 
*be necesseary-.' . Dresses and 

are .very here. 

•Thei tjjtal iScpettsiq? 






is i66Ui-Se'6'tily Ipfecial cttiirtesy 
that non-residehts Si'r^ seats. 

Just: bow' there is a great rush 
' tit iitudehts from China to vthoiii as 
A this particular perference is 
-dh8^. Much consideration and 
tJ^rteiy are no doubt shown to the 
swiibttt's form India but the number 
af Stskrti being limited, it is not un- 
dfteri the case itow-l-days that one 
hag to wait some time before a 
Vteehncy is caused and he can get 
adtUirted. 

jV. .ff.—For* full pArticulars, the 
eader is refeiTed to a booklet in 
n^lee just published under the 
of “Japaner Kalha O’ Shilpa 
Bftad"~Containing, among others, 
Kieries highly interesting and in- 
letters from Mr. Ambica 
Siar& Ghose a scholar of the Scienti- 
fic iivd Industrial Association in Japan. 


'ii^jf^i^LTURAL EDUCATION 
^ ■ \ IN JAPAN. 

'•^7%e' Institute at Sapporo. 


''iVestmifiist^i' Review Mr. 


'fhe Sa^brd Ihstitilfh liSS artitih'Cl 
it an estate' 'of' 6,bo6 sft¥esv''itMh 
much laiid el'sewhier,e, Froffi' th^g® 
it draws most of its revenues. ' 

The profesgoW were ori^inkliy 
Americans, but have now beth 
replaced by Japanese trained at the 
Institute. The length of the coiarge 
of studies has been fixed at four 
years. . 

o 

The fees are abotit nine yen Ot 
eighteen shillings per seSsion 
of three months, payaWe in ad¬ 
vance. Discipline is' mainta'*ned 
chiefly by expulsion in cast; of idle¬ 
ness. A preparatory school; a 
practical agricutural school, an 
engineering and a forestry school 
are attached to the Institute. In the 
first two tjie course is of two years ; 
the Civil Engineering diploma can 
he won in three, as can that of tire 
Forestry School. 

The object held in view at Sap¬ 
poro is not only to train a staff for 
the Japanesee Board of Agriculltire, 
but to educate managers of fa;rm's 
sugar refineries, distilleries, anff 
t)je like, and also to build up A 
competent forestiy department. 

The course in the ^psp^^M^bry 
school, which the pupils etifer when 
lyi y^ars old, is a two years’ one. 


^3ikSWi#l|Se3Bdk'doabts'if any‘Eng1ish 
' ■ :^*sh®(w *«w---ittstitute ■' for 

i- iilgeipWltpre comparable During the fifst year the scl^Isu 
i<.^f»®app®rov:.!tiie 'capital;' ^ st^a^^*■'E,n|;€s:hp^■»»d4et’a 





and geometrical drawing, and drill. 
Instruction In' Chinese , furnishes 
a« link with the past, of Japan. 
Lessons in Qtl\ics remind us that 
we have to do*wit|,i a non Christian 
Ifind. * 

German, analytic geometry, and 
\he fcalCul'uls are reached ih > the 
sbcohd year, together with Survey¬ 
ing, Wior|)hi6!bgy and classification 
of phanerogams, ’mineralogy*, 
geology, Optics, magnetism, elec- 
•tiricity, and organic chetnistry. 

Student# going pn t^ the three 
years’ higher course have a formid¬ 
able syllabus before them. 


Most of these subjects are 
tinned. in the - second'.jr 4 ary> 
the student also learns how to , 
silkw'orms, clear and drato , 
prepare flax and hemp, milk 
and make maple sugar. > fi; 

In the third year he atso tat^tj 
to prepare cheese, condehseSi awc» 
hams, Salt meats. Oils, bread,' 
starch, dry fruits, and vegetabtcSj, 
ferment alcohol, and make soy arid 
vinegar. 

Gymnastics, on the German 
system, and military drill, form a^p' 
leading features in the stojjent'^ 
woiic. In a word nothing 
to chance. 


They devote much time to natural 
science, cuttivation, soils, and the 
means of improving them anA.igri- 
Culture. Meteorology,^ the thecy 
of agricultural machinery Zootomy, 
political «:onromy and farm manage¬ 
ment, veterinary science the mala¬ 
dies of plants, entomology, so far 
as it concerns noxious insects, 
horticulture, and manures are also 
studied. 

Sapporo gives huge doses of 
theory, but.it remembers practice. 

Puring thes^fhree years practi¬ 
cal instCuction, beginniiie from the 
first yfear, is gi’-en in the manage- 
'mhrtt, pf horses and oxen, in u'^hg 
kgridhltfirat ihslniments, arid ' ma- 
'chinesf grbWihg crops and vege- 
«;,»l 4 blcsi» toarihg tehdihg,' frint 


AFFif^ty Between WblA 
Japanese. ' 


In last March Principal Mp|oda 
of Formosan College, Tblfyo^ 
vered a lecture “on the educawm 
system of Japan.” at the Tow« Hall 
in Benares. Me said that ipS ^( 9 ? <eil^ 
in Japan can rCad and vtritet.i 
ep to 14 must go to sdtooAJ 
are two Gb'verenihcnt' 
besides many ptiVate IJnfc 
He dwelt iipoh the inorady 
lectual. ^ainiftg ^o£; • JapLgm'' 
ootKsIuded sayitigf; thbfel!; 
affiftitytr befcwew’j' 

-^Japanese,' ,iaBd 
>do«e 





IfIXKJAP^BSII ASBOCIATtON.^ i 


WHAtNOT CAN JAiKAn 
S up(»LY t<5 India. ' 


A meeting of the Indian students 
)iel<i In Tokio, when it was 
, rescAyed to give; every possible 
^ielp and informations to Indian 
jShoptee'pers and ^ merchants as 
regards japan's industries and 
exports. The Secretary writes :—• 
V*f '"'”^e win* always be at the ser- 
y'tifee, of our countrymen willing to 
;^e^respond with us for informations 
(Cs an<f introductions of 
EooAs and merchants. 
|i$(^nts are requested to 
letter always stamped 
?;‘pice stamps, Letters to 
Mssed to the Secretary, 
Ittdo^^^apanese . association i6 
{^ij^yshgacho, Hongo, Tokyo, 


LfTTMs year there are 31 Indian 
|iddents in japan. Out of these 
lt^entA>il6 come from Bengal, a 
Ig^'^Sehat, a form N. W. P.^ i 
4 from" Bombay and 
frwrlWjllefml. . The subjects taken 
iip.'liy^betn are—applied chemistry, 
Phtfiiig|aq^ 4 |a 4 nhf^, Porcelain, glass, 
afd'i hfetaihirgy. Lacquer 
pp*|kii§^pnf«il,..scwp, matches; ieedY- 
..Atgncuiture/ ‘mlk 

ti'SsLfew; 



^yhat not can japan supply.? 
Silk, glassware, porcelain, cement, 
metal works, matches, pendl, 
soap, metaV-wire, nails, needles, 
pins, gas qnd oil engines, buttons, 
cigarettes, important manufactur¬ 
ing machines, toys,* chemicals, 
paints, colbur, scientific apparatus 
and everything that can be expect¬ 
ed from other civilised nations of 
the world. 

japan can supply ver^' nice en¬ 
gineering and drawing instruments 
the students of all the engineering 
institutions may send orders for 
them. 


List Of Industries which can 
BE WELL learnt IN jAPAN. 


(i) Mining (2) Glass (3, Pottery 
and Cetaipics (4) ; Porcefwn, 

gl, .^f«lrani|:^^ 




Medicine (»5) Ptiarmicy (i6) Soap 
(17) Candle *(i«) Match (ig) Pencil 
(SoJ) l^nittihg.and etnbroidery (2i) 
Tanning ( 23 ) Fish oil tinriing, and 
bfinecatting oh curing (23) Paint 
^24) Umbrella frames (25) Buttons 
(26) Tooth brush (^7) Bamboo work 
• (28) Paints and Lacquerwork.f^g) 
Condensed ‘milk (30) Weaving 
('?i)*Reeiing ®f waste silk (32) Metal 
Casting (33) Watch •and Lamp 
making (34) Cigars and Cigarettes, 
.( 35 ) Agriculture. 

The al!ipve* catalogue is 'in part 
thfe.result of advice received fr^in 
a Japanese gentleman of position 
and in part of th'^ first hand reports 

of Indian scholars in Japan. 

^ • 

Japanese RAttWAY Guide. 


issued a list’ of ste&t^er 
during the next "pksaengeh sieantfii*) 
under thfe auspices of ‘their fires. 
The list cannot fail to be* of intereirtri 
to those about to travel abroad. 

Messrs. Balmer Lawrie & Co. 
arranged for the passages bf 'Qr. 
Indian students to Europe, Amenci 
and Japan this year. 

Foreign Language CLa»’a., ..r 


\ language class has 
ed in Calcutta since a 
under the auspices of th 
tion for the Scientific ani 
Education of Indians fo 
fit of persons bent nop 
travel. It is held in the .rooiBSi')@ 
the ; Albert HaO, Crflege Sc^alire 


The Japanese Government has 
lyen pleased to forward to the 
Calcutta consulate some copies of 
guide to Imperial Government 
Railways of Japan to distribute _ 
among the people of India who 
intend to go to Japan. 

The gpide jjay be' had on ap¬ 
plication to the Acting Consul- 
General for Japan. 

,UsT-DE Steamer Saiwnijs.* 




twice a week for each aajijiifit 
thus:— ' '' ' 

hanguage Trofnsor ujf 

GermanJjMiss Albers Wedni^ay^ 

t'rench M. Fonehnr T««i^^|t? 

Japanese Mr. Nishide 


The monthly tuition fee 
for each language. 

C^utta,. liefer 
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Books to Help the Study 
OF Japanese. ' 


1. Japanese Conversation by 
Motsu 

2. Colloquial Japanese by Cham¬ 
berlain 

3. English Japanese Dictionry by 
Satow 

4. Do by J. C. Hepburn M. D. L. 

Kelly and Walsh’s Hand 
Jc'panese !an§;uage 
^^Bgast’s Mastery system 
the Japanese or English 

pwji p. P. 

sirough's Japaneseg ram¬ 
mer seW taught by H. Weintz. 

Enqairiei^ for Ithese books and 
si<ntJ4r others may. be addressed to 
Maruya, Nihonbashi, Tokyo. Some 

of th«n» IW be bad of Messrs. 
W, Newman &Cp, Thacker SjiiBk 
aid the School Books Society, 
Calcutta. 


Cjp>S'j;',pF PIVING IN AMERICA. 


to 4 styd^nt in J^pan caring 
Jp profit hy th^- lefturps in the cla^s 
which are delivered in Jnpa-nese 
in Artierica, no 'such lap^- 
age restridlipn stands in the way 
—as, English is' the cufrept 
language. / ■* 

fn America, a clever young mqn. 
has opportunities of" earning 4 
living more easily than else^vhere 
in the wqrldcby some job or plher 
during off time—which do not 
however exist in Japan- 

At / 

Comparative Cost of LivinG' in 
Europe and Japan. 


The comparative cost of living 
in Europe and Japan may be ga¬ 
thered from the fafil that a Chinese 
stqdent sent by the Government 
tp Europe costs the Etate anything 
between £ 120 to £400 a yed'r, 
while in Japan, he costs only from 
18 to £ 40 a year. 

INDIAN BOARDING HOUSE 
IN AMERICA. 


The cokt of a student ii» America 
*ee« ^cjiided is about ato ^ 
jti«i^*^,,|tmch inljapan. 


“We notice with great satisfaction 
that a 'nipVemenf has been set ps 
foot by some of the studente Who 
are now in America to open > an 
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boar 4 iag house oow in Toki«r in 
}apan, and atwother in America 
will^assuredly be ofgreat use to the 
cause* of scienfific and industiial 
education of ojir youths. We 
wish every success *to the move¬ 
ment, and trust its promoters will 
rece ive every possible help from 
this country.” Jndian Mirror, ' 


INDIAN STUDENTS IN 
AMERICA AND INDO- 
AMERICAN ASSQ- 
’ CIATION. 


tional University has given, us 
more occasion to be prowl of bdfc ; 
mother land. Everybody here adt- 
mires the public spirit erf SWlks 
gal and every one says that a nation ' 
which can show such a remarkable ' 
power of combination and organi-.? 
sation, is destined to play a great 
part in history.” He adds “Ever)’ 
move in the (Swadeshi) direction ' 
enhances our prestige in the coun¬ 
try.” 


Intending Students tqui 
America : some TiM 
Advice. 


Mb. M. C. SlNHA, O. A. C., 
Corvallis Oregon, America, writes ; 
— “I believe you are aware of the 
faft that there are quite a lot of 
Indian students in America. There 
are at present five Indian students 
in the Oregon State College, Cor¬ 
vallis ; two from the Punjab, two 
from the United Provinces and one 
from Bengal. We have sarted 


It is necessary to create good 
impression in American minds in 
order to be successful there. They 
like tolernbly good looking young- 
men of active habits. They hate 
the negroes; and persons of dark 
complexion coming from whatevW 
country, produce in them a bad 


an Indo-American Association with 
a veiw to prgraote^riendliness be¬ 
tween *Indiaand America, and to 
hdp all students from India in any 
way we can. The recent news from 
Bengal , interests every member 
of i the Ind^-American Association, 
aiBd i^e feet specially dellfd*^^ when 

T%e nunoori^Mit 


impression at the first sight. W^, 
have now begun to go to Araeriir?S! 
and if the firsj batch of youngms^^ 
who go there succeed in creatii^ 
good opinion, it will help a 
deal in their tolerating the 
comings of those 
{pilow. The diunese did)i^: 
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ricans. Tht Chinafnen whom the 
Americans first came in contact 
with werejjChinese coolies, hence 
their general dislike of the Chinese. 

Our present crying need is a 
knowledge of Western Scince and 
Industries. It is therefore urgently 
necessary that Indians in large 
numbers should go to America. 
Anyhow manage to secure Rs. 500 
and the'n start for America. Asia¬ 
tic Coolies are seen travelling as 
leek passengers over all parts of 
he world, and why should you 
ceep back because you cannot 
’ >r a higher class fare ? Just 
hg, the American Emi- 
office will require you 
that you possess at least 
vith you. By all means 
^ __ e only this amount. Those 

vho desire to go to Babu Girindra 
'Jath Mookerjee of Portland, 
ihould avail themselves of the 
)oat to Portland or to Canada, 
rom Yokohama (Japan). After 
•eaching Canada one has to ar- 
■ange, at first for a pass at the 
Jmigration office ; then take* the 
rain for Portland. ’ After reaching 
Portland one has to avail of the 
Toivallis car to go to the Agricul¬ 
tural College. Here'he will find 
Gnindranath or Maheschandra 
Singh. There' is also an Indian 
at the Y. M. C. A. in ^anfrancisco. 
Ihdians desiring to go there, should 
by^the Sanfrancisco Ste.an"cr 
fnim .. !^lc?>hama. ^ Impotent 
ffFSoiten,' indiin 


Steamers to Japan stop at Hoog- 
Kong ; there, Indian Coins should 
be exchanged into Amerjjcan 
Dollars. ' 

» • 

Students w^ling'to go to America 
for study shall have the following, 
qualifications-'- 

' Age—Not less than 16, must'be 
healthy and morally good. 

Education—Must not be less 

< 

than Entrance class. 

Pecuniary condition,— Must have 
at least Rs. 500 with him. 

Dress—Msast have* at lea* two 
suits of dress. 

General appearance—Must not 
be very dark in complexion, 
nor positively ugly. 

Such students should take with 
them as fittle luggage as they can 
—Just sufficient to be able to carry 
themselves. They can conveniently 
cook their own food on board the 

Cl 

Steamer. If sea-sick, they should 
not go to their beds but run about 
and play on the deck. If very 
much sea-sick, should drink some 
sea-water in the morning. Should 
not k^ep an ^empty-stomach. An 
Englishman, Dri Gibhard of San¬ 
francisco is very willing to help 
Indian 'tudents in all matters he 
e can. He intends opting aan 
‘Indian Cottage’ here in• 
vicinity of Schools an8 Colleges, 
to give shelter to Indistn students. 
Effprts will be made arrange 
for very eheap living therp, 
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We know of more than one 
concrete case .where, the Indian 
sti^dent while regularly keeping 
his tferni at the* College, is, during 
,off time, earn1».g a decent living 

by some clerical or bther job. 

• 

• • 

CERTIFICAtE OF IDENTITY 

necessarV for ^AN IN- 
’ DIAN STUDENT GOING 
ABROAD. 


(aj For.Japan. 


The Education Department of 
Japan has got in force a rule that 
applications on the part of foreign 
students for admission to schools 
in Japan.must be mad“ through 
th« Diplomatic or consular Repve ■ 
sentative of the country concerned 
in Japan. . 

As for Indian students, the 
Governmet of Tndia do not desire 
that such • applications should be 
made to ithe >i.f>aflese ‘education 
Department without some guaran¬ 
tee as to the character and ante¬ 
cedents of the persons on whose 
bphalf'such applications are to Be 
made. Accordingly it has been 
ordered, that ^'Indian student^ 
proceeding to Japan for their edu¬ 
cation Should before their departure 


from India, .provtde^ themselves 
with an authoritative certificate of 
identity ih the form appended, 
signed by the head of the distridl 
(in a Presidency town, the Com¬ 
missioner of Police) in the case of 
of residents of British India and bj^ 
the Political officer in that of resi¬ 
dents of Native states. The Dis¬ 
trict or Political officer will endorse 
on the certificate of identity his 
opinion whether the person is a 
British subjea “by birth” or “by 
naturalization” (or a subjeft of a 
Native State or not.” 

Form of Certificate 
Identity. 

1. Name of applicant— 

2. Fathers name and caster 

3. Residence— 

4. Age of applicant— 

5. Nationality of applicant-— 

6. Social and pecuniary status 
of father (or guardian)— 

7. Date of p^pbable departure 
of applicant from India. 

8. Objea of applicant’s viMt U 
Japan. 



(6) Far England and other 
European Countries. 

(Government of India Resolution 
of December, 1899) 

The Secretary of State for India 
has brought to the notice of the 
Government of India that it not 
unfrequently happens that natives 
of India, students or others who 
have proceeded to England desire 
to obtain passports to enable them 
to travel to foreign countries in 
the possession of a pass-port 
essary or desirable and that 
ty often arises from want 
ence to show that the appli- 
a British subject, and there¬ 
fore entitled to a pass-port. Ap¬ 
peals for assistance are also 
frequently addressed to His Lord- 
ship by destitute Indians who 
desire to return to their country 
and by students who, owing, to 
embarrassed circumstances are un¬ 
able to complete their course ‘ of 
education. 

In order to enable the Secretary 
of State tp deal with such cases 
satisfactorily the Governor General 
Council had decided that Indian 
StudeDts,;and others visiting Eng¬ 
land . «d)puld provide themselves, 
b«i|D^^eir departure, from India, 
jaji authoritative certificate 


i 38 I 

above for Japan, only substituting 
(England for Japan-, and signed by 
the same class of officers). ^ 

For a student "^Jhe certiheate 
should be signed ‘ by the head of 
his last school or College and coun¬ 
tersigned by District officer (in a 
Presidency town, the Commission¬ 
er of Police) or Pelitical .officer 
as the case may be. ^ . . 

The District or Political officer 
or head of the school or college 
will not refuse an applicant a cer¬ 
tificate if his means do-not appear 
to be sufficient to enable hjm to 
effect his object, but will merely 
attempt to dissuade < him from 
undertaking the joqrney, pointing 
out the difficulties' ia which the 
applicant would be placed were 
he to find himself in a foreign 
country without sufficient means. 

The possession of a certificate 
of identity will especially bq verjr 
useful to young men of good family, 
as it will enable the Secretary of 
State to obtain for them social 
and other attentions which may 
prove of great value. 

The District or Political officer 
will end6rse on' the ce.'tificate bis 
opinion whether the person is a 
British subject “ by birth ” or “ by 
naturalization” (or a subject of a 
Native State) or not. ' ^) 

(Published in, the Gttzettt vf 
India for general inform atiom) 



A caution to students 

y^ILLlNG TO GO TO 
AMERICA. 


Tokio (Japan), July 1906. 

Tiie Indian students who intend 

• • 

to go to America, shojild try their 
best not to come via Japan. This 
route, thpugh preferred by many, 

^s not wijhout its disadvantages to 
these whft are not recognised as 
white'. Owing to the emigration 
laws and for reasons best known 
to the port authorities here, the 
medical exianination at Yokohama 
is too stringent. It is hardly 
possible for the Indian ^students to 
pass the medical examination at 
the first ’chance. Even after this 
, tiring me.dical examination, when 
01^ has reached the shores of 
America, the so-called land of equa¬ 
lity and fraternity, there is every 
chance • of his being sent back 
by the port authorities of that 
place. I don’t know the under¬ 
lying reason, there is any ; but 
expficitly,.permission of getting on 
the land is refused on a flimsy 

ground of medical unfitness. 

* • • • 

.1 give below a few refent oc- 

courrenaes.^Mr. ^ Rathindra Nath 
Tag©re,.^l» of our poet Rabindra* 
.Nath, and Mr. Santosh Chandra 
MazumSar frotn Bengal and w- 


way to 
the &at 


other Mr. • B. D.* Pande from 

Kumaon^ were on their 
America.v/a Japan. On 
day of their medical examination 
at Yokohama, only Mr. B. D. 
Pande was allowed to go, this 
youngman comes from the hilly 
parts of the U. P. and is as strong 
as one should be in his prime of 
youth. He alone started for 
America, and as San Francisco 
was in mins at that time, his de¬ 
stination was the port of Seatle. 
Now Messrs. Tagore and Mazumdar 
were allowed after another 
exa.nination. Mr. B. D. Pande 
went so far so Seatle but 
allowed to land there 
ground of medical unfitness, 
was all right as regards his 
on board the ship off Seal 
applications and entreaties to tfte 
authorities and other endeavours 
were of no avail, and he was com¬ 
pelled to sail back for Japan. He 
is now again in our minds as jolly 
and healthy as before. We have 
not yet received any information 
‘about Mr. Tagore and his com¬ 
panion. May they safely land at 
their destination. • 

Another Bengalee student Mr. 
P. Bose who came here by 
end of May bound for America was , 
compellec^ to waste his precioiis 
time, being disallowad. by. 
medical authorities, on the iWl* 
day. > 

. 1 send these 
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requested by'the Indian students 
in Japan, for the knowledge of 
students -intending tor go to 
America. ■ 


INDIAN STUDENTS ABROAD 
SENT BY THE ASSOCIA¬ 
TION FOR THE ADVANCE¬ 
MENT OF SCIENTIFIC AND 
INDUSTRIAL EDUCATION 
OF INDIANS. 


tement of progress made 
igoS- 


I. Mr. Kali Charan Nandi.—Has 
been taken in as a research scholar 
of the Glasgow University, the 
sepate of which has passed a re¬ 
solution allowing him to appear 
for the D. Sc. Examination next 
year. He has also -joined a factory 
'p{ Electric works where he is 
making good progress and is 
spoken of in the following eulogis¬ 
tic terms by his employers Messrs. 
Telford Gier and Mackie 

He (Mr. Nandi) is a'hard-work- 
anxious fellow, always ;up to 
tiH>r6*“iscen to learn jand to know 
* 'As iQod^ as .any Edro- 


] 

2. Mr. Dhirendra Kumar Ray. 
—Has jdincd a fifin' of Pharma¬ 
ceutical chemists and is attending 
classes at the Royal public school 
of Pharmacy, Edinburgh and is 
studying for the Pli. C. Examina¬ 
tion. 

j Mr. L, M. Sen.—Has joined” 
the Glasgow University to learn 
Mechanical Engineering, where he 
is looked u'pon with special favor 
and is very kindly treated by the 
professor. He studied 'Chemistry 
for the'last six months fnd passed 
ip the suljject. He will go up for 
the B. Sc. next y?ar. 

4. Mr. Gopal Chandra Sen.— 
Is now in Leeds where ^.he has 
joined the Dyeing Department and 
the profess,or, who is a famous man 
in Tinctorial Chemistry says that 
he will be able to send Mr. Sen 
back as a specialist in Dyeing 
Mr. Sen has become succes^sfu 
in getting entry into a Dyeinf 
Factory. 

5. Mr. Jatindra Kumar Dai 
Gupta.—Has joined a large Engi 

neering Shop in Paisely, Scotland. 

' ' 

6. Mr. B. A. Taher.—Has join 
ed the Factory of .the Continents 
Leather Company at Wilmingto 
Delaware U. S. A. Notwithstanc 
ing the great influence „of tne 1 

. M. C. A. on his" behalf Jie ^coul 
not get into any. leather factor 
except; as a CQ«>ntob 



7- Mr. Indu Bhushan De.—Is 
now in Coreell University. U. S. 
A. where he has entered the Agri¬ 
cultural Department • and ha-' been 
permitted to up for the Master’s 
degree next yeaf without taking 
the ordinary degijee first. 

8. Mr. Santi Pada’Gupta.—j-Has 
got himself Admitted into the cera- 
'1li^ Department of the higher 
Technological Collef;e, Tokyo 
Japan. 

9. Mr. Jagannath Sahai.—Has 
secured a seat in ,the Weaving and 
Dyeing Department of the Techno¬ 
logical College, Tokyo Japan. 

• 

10. Mr. , Lakshetwar Baratha- 
kur.-^Has^dt himself admitted in 
the Imperial Agricultural College 
at Sapporo in Hoka^do (northern 
part of Japan). 

11. Mr. AnandaProkashGhose. 
—Has finished practical and theo¬ 
retical courses on the manufacture 
of Matches in Tokyo and has join¬ 
ed a large Match Manufact*>ry iii 
Kobe. (Since returned to India). 

13 . Kumar Amindra Narain.— 
Has joined a ^actoryna I'okyo to 
ledrn the art of manufacturing 
Pencils and will soon join another 
to learn the manufacture of 
Matches. 

13. Alr. Indu Bhnsan Vidyanta.— 
Hae learned the manufacture af 
Matches and Soap. ■ 

14... Mr. Mohesh Chandra Ray.— 


Is in Tokyo University and has 
joined the Sericulthre Depart¬ 
ment and during the long 
vacations he will learti the mann- 
facture of Button and Horncomb. 

15. Mr. Puma Chandra Ray.— 
Has learned the manufacture 
Matches and Soap. He has now 
joined a large Match Manufactory 
at Kobe Japan. 

16. Mr. Jogendra Prosad Bose. 
—Is learning the manufacture of 
Soap in a Factory in Japan. 

17. Mr. N. K. Banerji.—Has 
left Japan for America. 

Mr. Satya Sunder Deb 
been sent to Japan aj 
by the Society of Theis^ 
latterly got a scholarship f) 
Association, has returnff 
qualified after a full course of study 
in College and in factories of 
porcelain. He has already secured 
a gcK'd appointment in a Pottery 
Work. 

The professors and manufac¬ 
turers of Great Britain have shown 
special favour to our students ms 
will appear from the above. 4 n 
Japan also it has been through 
the goodgess of the British consul, , 
Viscount Nagaoka, Boara KtUida 
as well as the secretaries of the 
Y. M. C.'A. and the Indo-Japanese 
Association that our* boys ■, 

been able to join Colleges 
Factones in perfer«nc<?lo ; 

of other nationalities.! 



England. ^ 
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The thanks, of the Association 
are due to Mr. Hamilton, Mr. Cam¬ 
pbell, Mr. Potdar of the Indo- 
Japanese Association, Mr. Helm 
of the Y. M. C. A. of Tokyo and 
the Y. M. C. A. of New York for 
acting as guardians of our students. 

LIST OF SCHOLARS ABROAD 
1906. 

America. 


lish Chandra Guha, 

' agriculture. 

9gendra Narain Chakra- 
.culture. 

(3) Bepin Behari Law, 

agriculture. 

(4) Rathindra Nath Tagore, 

agriculture. 
<5) , Santosh Chandra Mazumdar, 
agriculture. 

(6) Dinendra Nath Tagore, 

, agriculture. 

(7) Abani Mohun Ghose, 

Electrical Engineering. 

, (8) Priyavandhu Sen Gupta, 

> ‘ Homeopathic Pharmacy. 


(i) D. C. Nag, Hardware. 

(.a) Muhamed Ismail, 

Mechanical Engineering, 

(3) Puma Chandra Ganguli, 

Mechanical Engineering. 

(4) Atul Chandra ^en. 

Leather manufacture (Leeds). 

(5) Sarat Sashi Mullik, 

Glassware (G.lasgow). 

(6) J. C. Sett, 

Mechanical Engineering 
(Glasgow). 


Prance. 


(1) Lalitmohan Das, 

agriculture. 

(2) Kshirodechandra Sen, 

Essence and Pomades. 


Germany. 


(1) Upendranath Chowdhury, 

sugar refining. 

(2) Lalitmohan Bhadra, Enamel. 




(0 

#( 2 ) 

(3) 

. • 

(4) 

. ( 5 ) 

(7) 

( 8 ) 
(9) 

'(») 

(«i) 

(12) 

(13^ 

(14), 

(»5) 

{i6i 


yapan, 

•' * 

Kaila^ .Chandra Bharaikar^ 
Meclianical Engineering. 

Sudha Lai Mukerjee, 

Mechanfcal Engineering. 
Probodh Chandra Bose, • 
Mechanical Engineering. 
Rajib Lochun Datta, 

Hardware. 
At\garuddin Ahmed, 

. Leather manufacture 

• 

Satis Chandra Bftse, 

* 

Agriculture. 
Ambica C^'aran Ghose, 

• Tobacco culture, 

% • 

• cigars and cigarettes. 
Jyotish Chandra Das Gupta, 

* Ceramics. 
Surendra Mohun Bose, 

Applied chemistry. 
Suresh Chandra Banerjt c, 

Applied chemistry. 
Din«sh Chandra Mazumdar, 
Rubber. 

Birajmohun Chatterjee, 

■ Spinning and weaving. 

RatmohJfi Datta, 

Spinning ar'* '/caving. 

Manmatha Nath Ghose, 

■* • Soap and pencil. 

K. P. Chatterj^p, ditto 

Bhola NaA Pande, , 

Soap and candles. 


*(17) Nagendra Hath Maaumdar, 
Soa^ §nd candles. 
•(18) Mfchim Chandra Sen, 

Soap.an'd matches. 

(19) Mohini Mohan Chakrabarti, 

Buttons and horncombs. 

(20) Saradaranjan Sen, • 

Combs and hornworks. 

(21) Khagendra Chandra Das. 

Hosiery. 

(22) Upendra Chandra Mukher- 

jee, Clocks and watches. 

(23) Srish Chandra Guha, 

Tin and lacqur works. 

(22j Promotho Nath Dey Chow- 
dhv 

(25) Mohan Lai Burman. 


SOME BOOKS AND PAPERS ON 
TECHNICAL EDUCATION. 


A long series of books relating 
.to applied Science and chemistry 
containing innumerable recipes and 
formulae for various kinds of 
industries and manufactures, and 
mechanical engineering have been 
published iFrom time to time, by 
E. & F. N. Spon, 

London^ 16, Charing Cross 
New york : 446, Brocjjne Streep 
out of which the following niiay; 
be specially mentioned J 


* Gone under the guardianship of the Association. 




(1) Spon’s Dictionary of Engi¬ 
neering, Civil, Mechanical, Military, 
Naval—Complete in 3 volumes 
cloth £ 5 . Half-morocco ,£6. 12S . 

(2) Supplement to 
the same £. 2 . 

f (Each subject in it is treated in 
a comprehensive way without 
repeating the information already 
included in the body of the work). 

(3) Spons’ Encyclopaedia of 
Industrial arts, manufactures and 
Commercial Products. In 5 Divi¬ 
sions, cloth, price, 13J. 6 t/. each, 

^4) ‘‘Workshop Receipts” Con¬ 
ning some 500 pages of formu- 
1 and receipes for innumerable 
inufactures. 

There is (i) a series of Practical 
inuals (illustrated), cloth, is. 
teach, called the “work Hand- 
aks” and (2J ‘‘Mechanics’ Manu¬ 
als” edited by Paul N. Hasluck, 
illustrated, Sd. net each, 

(3) A magazine called “work— 
or the illustrated Journal of Handi¬ 
crafts” all published by Cassell and 
cbmpany, Ld., La Belle Sauvage, 
London, E.C., which will prove 
interesting and instructive to stu¬ 
dents of mechanical Enginering or 
applied science. 


Mr. CARNEGIE’S ADVICE. 

r t 

, a 

Young Men and a Business 
Career. 


There is only one royal road to 
success for people^. They ‘have 
to depencj upon themselves. I 
mean, democracy must help to 
save itself. It must not depend 
upon ejther class trusts orlmillion- 
aire trustsras a panacea.' The tfust 
oV the classes or castes has failed. 

I am the very reverse qf ‘pessimis¬ 
tic’ yet, if 1 thought democracy 
was a failure, 1 should conclude 
that there is no hope for humanity. 

Millionaires have their uses but 
in their charity trusts they should 
use their surplus wealth for the 
highest good of the people. If' 
they do that they have a ration 
d’etre, and they show that they are' 
a far more noble institution than 
feudalism. I have scant respect 
for the millionaire who waits until 
the Angel of Death has knocked?! 
at bis door before he gives of his 
wealth. He cannot take it with 
him. I believe some millionaires 
would if they could.” ^ , 

“What is better than a Millio¬ 
naire Trust ?” Mr. Carnegie was 
. asked. c 

"Education. But let me exaplain. 
A young man intended,for a husi- 



I 

ness career is better without a 
university education.. 1 speak of 
the young man who has to make 
his Way in the* World. * The youth 
,born to weallh* does not interest 
me. He amounts tf> nothing, any 
vfay. The basketful of bonds kills 
his usefulness. The inc^fi who has 
to make his own way should *go 
to work at eighteen. The work¬ 
shop is the best university. The 
man who spends four ye*ars in the 
university never catches up with 
Hie other. * His set ways and his 
pr^entiou^ superiority are* hind¬ 
rances. f prefer the man who puts 
on his pumps apd goes down in 
the mines tether t'lan he who stays 
in the lecture* hall and toys with 
sample* tEs university is all 
right for those preparing for the 
professions except the rtiinistry.” 


35 1 

“Give me an exanjple of what 
you mean by the rigfht sort of 
education^ ” asked the corres¬ 
pondent. • • ^ 

“ I prefer to give you an 
example of the wrong sort of edu¬ 
cation. Why should English sailors 
have to learn Greek and Latin ? 
1 mean, of course, young men 
preparing for a career in the Navy. 
Do you suppose that the stmty of 
Helen of Troy makes them better 
sea dogs ? Reading Horace on his 
Cynthia at his Sabine farm is a 
poor preparation for saving the 
empire of the seas. They may as 
well spend their time pouring over 
the memoirs of Fanny Hill or rea¬ 
ding the life of Sophie Arnold, 
or of any other courtesan of history. 
Besides, after a year or two all they 
can say is "^agricola arat.” 
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PART VIIL 

* 

Supplemental Miscellany*. 

€ 


-SMALL INDUSTRIES. 


( By R. M. Kelkar.) 


It is a question worth considera¬ 
tion, whether and, if any, know¬ 
ledge of technical industries could 
be given in the elementary schools. 

2. In the fifth and sixth verna¬ 
cular standards and also from 5th 
to 7th standards of English schools, 
boys are generally above 12 years 
and some training can be commen¬ 
ced with those students. 

3. This rudimentary knowlecjge 
may be considered as a foundation 
of the future technical instruction, 
to create a love and taste among 
the students. In England and 
much more so in continental coun¬ 
tries, this sort of taste is created. 
Those who have any»chance to 
come io ‘contact with European 
^ntiemen of high class, do know 
Ifhat aot^^ly they are well up in 

they know 


some art or another. The know¬ 
ledge and practice of these arts 
give, besides utility, some bodily 
exercise. Instances of ^gentlemen 
from civil, and political aud military 
services jnay , be giv<en to <any 
extent. 

4. The attention oi students 
there is drawn to , these things 
from their childhood'. ''•'One. can see 
from a lesson in the English Royal 
Reader Nq. I, in which an account 
appears of an aunt sending present 
of seeds and spade and little boys 
growing flower plants and a similar 
lesson of two girls washing Hhe 
clothes of their dolls and some 
others. If one goes to a shop of 
Euro])oan toys, there he may find 
small spinning wheels, wind mills, 
water wheels and a. number of 
such other things,^ Boyes Of small 
carpentry tools can be had in num¬ 
ber, which shows that these tools 
are handled by small boys tq make 
progress in the art. One (in 
find positive evidence o| a prAc- 
tical training ol‘ students in t 5 he 
different courses of kindergaitefi 
system. 
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’ '5. *l!ct us now see what can be 

done here. ,I .think some know¬ 
ledge of practica' drawh'g is in 
tl?e» first plac* necessary for any 
industrial arf-.ft can be considered 
as the foundatiott of every art. 
r would also consider necessary the 
rudimentary knowledge of mecha¬ 
nics and chemistry. * 

6 . Next to this I would cousi- 

• • • 

der bamboo and wire v^rks as very 
easy and fit to be introduced. I 
remember to have read some years 
*back in the “Bombay Gazette’^ that 
in.Japan tfiese indgstrief .are taught 
in *the elementary schools. In 
the bazars, we get several articles 
from Japan and China, made of 
bamboo, wijjch can be substituted 
or replaced by Indian made articles. 
Instead of costly furniture or draw¬ 
ing room decorations or other arti¬ 
cles of utility cheap bamboo arti¬ 
cles can be introduced by people of 
middle and poor classes. 7 'oincrease 
the comfort of humanity, with as 
little money as possible should be the 
object of all our refo.ius. Some of 
these articles of bamboo can be 
made with a big sharp knife by 
any man orboy of ordipary intelli¬ 
gence. For cF'few others a little 
training or practical a^'c^uptand 
observation of intelligent students 
or aftiatcurs, will enable them Jp 
prepare these articles. Thj pioneer 
worker# may jfeep good many 
such articles made here or abroad' 
before them as patterns and then 
dijwt^their attempts for copying 


them. Some such Srtijles are made 
by upper India people. • 

7. 1 would mention p few bam¬ 
boo made articles whic^h can be 
selected for copy or preparation. 
First picture or looking glass frames, 

2 fans, 3 chairs or easy chairs, 
horses for keeping clothes hats and 
turbans etc., 5 curtains with cloth¬ 
es or w'ithout, 7 stands for clocks 
and watches, 8 waste paper bas¬ 
kets, g tables for keeping books 
and other articles, 10 ornamental 
baskets for flowers etc., and many 
other P'ticles samples of which can 
be procured in China or-fjapan 
shops or with travelling agents. , 

8. Articles of wire also can be 
made with mere tongs and scissors | ^ 
used by goldsmiths or blacksmiths 
for small purposes such as 2 bas¬ 
kets, 3 stands for stationery, stands 
for keeping paper and pencils and 
stationery articles. 

9. Fret saw work. This work 
can be done with a small machine 
and small blades. Working desi¬ 
gns published in Europe and Ame¬ 
rica can be had or can be drawn 
up and lithographed in India. 

10. Carpentry .-Carpenters’ wortc 
can be taught as useful to any man 
in daily lif% either belonging to any. 
profession or layman. 

11. Br»sh-making. Brushes are' ’ 
made very easily and* the 
can pay , if tfught tO do it 
micallyf With somoihelp* bf 

bent 'Saw, okculax sa^ands^l^fjlf!- 
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even with ordina'ry carpentry tools 
this work can be made. 

\2. Weaving of “Naba'r,” “Nar 
ri” and Tapes, etc. All these can 
be done easily and would give a 
little employment as all these arti- 
tjles can be used at home or have 
a sale in the Bazar. Besides, that 
wotild be a sort of preparatory 
teaching to learn weaving on a 
reasonable scale. 

13. Electoro-plating with silver, 
nickel, copper or gold. This can 
be done with a cheap earthen 
battery made by ordinary potter 
or at home with necessary chemi¬ 
cals and material. 

14. Button-making of mother of 
pearls, mother of cocoa and of 
wood. This can be done either 
with a small machine or even by 
hand-tools. 

15. Poker-work. This work can 
be done with a small machine. 
Ornamental carving can be made 
by burning with the aid of the 
machine and spirit on wood, ivory 
leather or cloth. The work looks 
exceedingly well at least for some 
years. 

16. Block printing in black 
colours on cloth. This can be done 
easily and can .steady hand and 
eyes pf .the workers. Qoths for 
women, hai^kerchiefs, table-cloths 
can used on a large scale pre- 
witly this sprt of'methpd. 


lamps and some other articles can 
be made on a machinery which 
would not cost a very larp;e 
amount. ' * ■ 

18. The industrial knowledge 
can be imparted to the students 
during recess hours of school dayis 
and 3 hours on Saturday and 4 and 
5 hours on Sundays. Arrangements 
can be made to teach these subjects 
very easily. In the 'Baroda State 
where there are manual training 
classes, they are exempted from 
the Geography and History in the' 
examiniitions of tl!l ^’ernacular 
schools to which alone tiiese 
classes are added for the present. 

19. In Guzarat the “carpenters 
get a recess time about an hour 
and half at the noon. I 'do not 
know w'hether there is a similar 
custom in Deccan. If there is, it 
would be well if the! services of 
carpenters are secured to teach 
the students during that time for 
they will cost reasonably less if such 
an arrangement is made. 

— Maharatta. 


SWAEfESHI IliDUSTRIES. 


• (Max in the Capitat.) » 

« 

< 

, An increased daily supply of 
saltwater is one of the things 
which Calcutta badly requires. The. 
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difficuft^ is to get the industry 
efficiently orgai,nised and put into 
working order. It requires suffi- 
cilat •capital/* with . brains, ex¬ 
perienced at»<J*orgainising power 
at its head. The •fish are near at 
hand in inexhaustible supply. The 
problem is how to’catch them and 
bring them to market every morn¬ 
ing. I took*a run down to port 
Cafnmng ‘Jast • Saturday afternoon 
to have a look at the j»lace, and it 
struck me at once (1 find it has 
struck otlTer.s before) that here is 
an ideal fishing port for Calcutta. 
The. .Mutla swartSs \?ith goo.d 
edible fish of the salt water variety, 
and if a •small fleet of steam- 
trawlers undi-r capable manage¬ 
ment were oi^anised, then with the 
railway station at the water side as 
it now is, a special fish •train could 
easily land its freight in Calcutta 
within a couple of hours. 

’ A small’ intermittent supply of a 
few*boxes at a time does now come 
from Canning, but thess are but a 
small sample of what might easily 
be developed into a very large daily 
industry of a most profitable kind. 
1 would strongly recompienJ this 
scheipe to tny Sr.vadeshi friends as 
one which’ would add to the food 
supply of the people and to their 
own w^al^h, but then they will loolj 
at nothing less than a cotipn mill, 
which vaould prpbably disperse 
thmr .shsB-eholders’ money. How¬ 
ever, there is such a prOEBise of a 
good return to those who intelli¬ 


gently invest .in th% enterprise, that 
it will be taken up before long. I' 
am astonfshed that the Port Cann¬ 
ing Company themselves have not 
developed this fishing inefustry,’but 
the directors (native gentlemen 
who live on the other side of India^ 
seem to be quite pleased to collect 
in their Zeraindari rent and nothing 
else. 


Fishcuring could easily be started 
also at Canning, and in that case 
the name of the station would have 
a do"ble significance. Aberdeen is 
one of the largest centres of the 
Steam-Trawling industry on the 
east coast of Scotland, and the 
vessels built there for fishing 
are probably the finest and the best 
equipped to be found a.iy where. 
The Aberdeenians are also full of 
commercial enterprise, f am in¬ 
formed that an Aberdeen Company 
have .T. fleet of steam-trawlers 
exploiting certain fishing grounds 
near the Cape in South Africa. 
'Perhaps this same Company might 
exploit the Mutla, if spot enterprise 
is wanting. Or, probably, they 
might supply half the capital re¬ 
quired in , steam trawlers plus 
expert experience in the handlmg 
of them if the other half of ^e 
Capital, wete raised in India. Any¬ 
how this Mutla fishing •eJ(ter|i^kfc 
• is Well worthy of consiieratiaii^. 
TheiO i/ fish in abaadat^, h, 
Vig mddeet wlHhftn one ^ 
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journey by tail'bf the jetty where 
catches could be landed. 


The Swadeshi industry of brick 
making is now and will likely be 
^or some time to come in an ex¬ 
tremely flourishing condition. The 
building of houses, jute mills, ware 
house, &c., &c., has created such 
an enormous demand for bricks 
that prices have advanced to 
Rs. 16 and upwards per 1,000. The 
Port Commissioners who are large 
consumers of bricks for their 
various operations are tired of 
paying Rs. 16, and are to be their 
own brickmakers in future, having 
just acquired land on the river 
bank for that purpose. They will 
be able to make bricks for at least 
half the sum they are now paying 
and that means a saving of Rs. 
80,000 on every hundred lakhs of 
bricks. Some of the Jute Mills 
are also making their own bricks 
which is perhaps at the moment 
the only profitable thing they are 
engaged at. 

« 

Another Swadeshi which is 
bound to fake root in India at some 
time or other is the extraction of 
Nitrogen from - the air in the form 
of Nitrite or Nitrate. ' The corn 
Supplies 6f the world depend on 
tbe ample supply of nitrates to , 
the soi]cS,nd as the natural reserves 
-qfCbilif; saltpetre bre 
'fapidly' .^»^tad'^e will 


have to lay the surrounding air' 
under tribute to suppjy the neces¬ 
sary fertiliser. Sir William Crookes 
started the .idea some eight yehrs 
ago at Bristol, atrtj,' at that time 
stated, as the reoul^, of experiments, 
that 14,000 Board of Trade units 
of electricity ' would yield the 
equivalent of one ton of Nitrate 
of Soda. ‘ 

Since then Chemsits -have been 
busy at work endeavouring to find 
out a process whereby the manu¬ 
facture of nitrates from the at¬ 
mosphere could be made a cpm- 
mercial success. It has ' ‘been 
reserved for two ■ Norwegian scien¬ 
tists Messrs. Birkeland and Eyde, 
to show the way i,rf which it may 
be sovled by the use ■ of electricity. 
In place of using a large number 
of small sparkling arcs, they make 
use of one large flame arc produced 
by alernating currents of 3,000 to 
4,000 volts' pressure, this flame 
being made to-take the form of a 
disc, 4 to 5 ft, in diameter, bj’ a spe¬ 
cial method, the details of which 
were discovered by Prof. Birkdand 
by accident, as many great discover- 
ieshave been. Ordinary air is forced 
through this disc (ft roaring flame, 
and emerges charged with nitrous 
gases. This charged air is then 
quickly removed from the viCiniijty 
of the .flame anil is subjected 
chemical treatipent in •order i 4 o 
obtain the gases in the* form of 
nitrate of lime. 



, WheaJ first drew attention to 
the Crocodile and Alligator Skin 
Industry as wdlrtfiy of -attention as 
a genuine Swadeshi enterprise, 
the idea seeme^ to got abroad liiat 
I was poking tun at the more 
blatant and winfl-baggy order of 
the spurious patriot<> and was in¬ 
viting them to commit the happy 
despatch by .entering into the 
sauj:ia*\ maw. I am glad, however, 
to see one after anotf^r of the 
newspapers in India have now 
begun to Jake the matter, up^ 
seriously. A industry like this 
requi,.-es a beginning.and .the first 
thing to do so is to collect all the 
information ^ possfl)le legarding 
mode of capture,pi paratin.i of the 
skin tor the nia»kct, and not least 
where to find a ready market for 
the skins, and the pricas obtain¬ 
able lor the different shes and 
grades. As I mentioned before, 
Ijie United ^States is the largest 
marliet for the.se skins (Europe 
may be left out of account alto¬ 
gether at present), .ond I am now 
engaged in collecting ail the in¬ 
formation possible th.it will be 
helpful to those who are starting 
the new industry.in India. In 
Atncrita last yeai no fewer than 
380,000 alligator and c.^ji,odile 
hides passed througn the market. 

I may ihention parenthetically in ' 
passing that independently* alto¬ 
gether of the skin industry there is 
a' conSderable business done in 
’■-re sanrjans. There are people 


in Europe and Agierica who are 
fond of strange pets,* and young 
live alligators are in demand by 
them. Public and private mena¬ 
geries also buy them in all stages of 
growth and of course zoological 
gardens everywhere are amongst 
the customers. The demand for* 
these young pets and for ihe larger 
specimens is so constant that alli¬ 
gator-farming is now an industry 
by itself in the United States. An 
alligator farm for the purpose of 
rearing youngsters for export would 
be a very easy matter in the neigli- 
bou-hoou of Calcutta. The farm 
could i>e stocked at little expense. 
An alligator farmer in Texas has 
one department for rearing the 
j, oung ones from the eggs. Know¬ 
ledge, however, of every detail of 
the business is absolutely necessary 
before a beginner can make a 
succcs.s of it. 


PESHAWAR FRUIT TRADE 
DEVELOPMEMT. 


The total area of the fruit orchards 
in the North-West Frontier Province 
is 4,000 acre* of which no less than 
3,700 acres are situated in the 
Peshawar district. The annual ex-, 
ports of fruit from Peshawar ar®, 
therefore considerable, totalling iite, 
to 3,130 tons, yvldch w sent;to pla^ 
ces as far distant as I^aggopB.; f % 
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special'fruit vap is despatched from 
Peshawar to Howrah during the 
months ot September, October and 
November which is the height of 
the season; and this van conveys 
about 5,000 maunds per month. It 
is considered that the trade in fruit 
ft is capable of considerable develop¬ 
ment if special fruit vans were 
constructed and a proper system 
of grading and packing the fruit 
introduced; at present there is no 
proper system, andjthis^matter will 
receive attention from the recently 
created Department of Agriculture 
of the North-West Frontier Pro¬ 
vince with its experimental farm at 
Peshawar. 


ARABIAN DATE TkEES IN 
THE PUNJAB. 


The experiment of introducing 
a superior kind of dat^ in the Pun¬ 
jab does not appear unfortunately 
to have met with any remarkable 
success. Though these experi¬ 
ments have been tried for nearly a 
couple of decades and seeds and 
off-sets of Arabian dates have been 
ki^ely imported and distributed 
a^ong the cultivators, no serious 
attempt has yet been made to train 
them tp ^he Arabian methods of 
cultivation. Watering, manuring 
apd.taqgtful watching are|nore.than 
,j^,^,,t^,date..c^ivatioo, tmd 


J 

these seem to have been yejy much 
neglected in the Punjab, We 
hope the Agricultural Department 
will carefully guide the operations 
of the cultivators iif these lineS. 

f f 


FRUIT FARM AT SHILLONG. 


Experirjjents have been made 
from time to time in the cultivation 
of fruit in the fruit farm at Shillong, 
and during last year a spvere frost 
did some damage to the trees' and 
a large number suffered from the 
ravages of insects. It is considered 
too early yet to indicate the results 
but so far the best progress has 
been shewn by pear trees from 
Saharan pur and by the English 
cherry, fig, peach and almond trees. 
In connection with the propagation 
of fruit trees with a view to theij 
distribution amongst the cultivators, 
successful experiments were made 
in grafting the English apple and 
pear on the indigenous stocks 
and in grafting English grapes on 
a wild native stock. Special atten¬ 
tion has also been given .to popu¬ 
larising the cultivation of rhubarb 
and asparagus which have been 
found to do well at Shillong, and 
■ with this object, seedling* and -seed 
were 'distributed and buUfetina 
issued ki Khasia. A tropical 
tation has also been started bu riie 
soutiKHtt slope* of the K 4 ms» IPIS 
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for making experiments. in certain 
tropical products. A number of 
spifegs, fruits, djugs an.d other pro¬ 
ducts are undar^ trial but it is too 
early yet to speak of results as it 
will be several years before the 
trees begin to beir fruit. They 
appear at present to be doing w^ll 
and some of the papaya and banana 
trees'have'flowiered and are bear¬ 
ing fruit. Two varietias of cara- 
vonica cotton trees were grown 
a^d a sample of lint obtained from 
No. 2 variety was valued at a higher 
rate* than is obtairffed fflr Assam^ 
cotton. Some of the cotton trees 
are now in a^igorons growth. Ex¬ 
periments wei;e also made with 14 
varieties of potatoes at the Fruit 
Garden at Shillong and the best 
results (292 maunds per acre) were 
obtained from stock of magnum 
bonum (282 maunds per acre.) It 
was found that the varieties grown 
front newly imported seed were 
tht most free from disease, but 
the general results of the experi¬ 
ments cdnfirm the experience al¬ 
ready gained that owing to the 
infectious atmosphere of the hills 
any variety, if ^-rown for* several 
years,* will • become infecfhd and 
more diseased every year. Several 
spraying experiments were tried 
and thes*e*resulted in an increased* 
outturn ger acre, enablin’g the 
piants for a certain time at any 
rate to withstand the effects of 
blight. The result of «ojnc manato 


experiments was to shew the supe* 
riority of ail cake to a new form of 
potato manure sold by Messrs. 
Waldie and Co., which was also 
tried. Three varieties of American 
sweet potatoes were sown and did^ 
well, but proved in no respect supe- 
rioi to the country variety of sweet 
potatoes. A large quantity of seed 
potatoes were supplied from the 
Farm to correspondents. 


MANURE FOR PADDY 
CULTIVATION. 


Result of Government Experiments^ 


It is interesting to note that a 
geries of experiments have recently 
been carried out with bonemeal 
and saltpetre as manures for paddy 
cultivation and that they have 
proved an unqualified success. The 
Director of Agriculture, Bengal, 
is to be congratulated on the ^ 
success of the venture, as it wai 
under his directions the experi- 
•. ments were fried in no less jthael 
thirteen villages with the iresnk 
that the yie^d from eadi btgha of 
.land was considerably ipgreased^ 
^The increase per bigha is estinukdd 
at 4 mauTkds and ten seers/ 
value of incres^e per big^ 



L 44 I 


puted at Rs. 8-8. These results 
would appear fully sufficient to 
justify the .extensive adoption of 
this manure,' as it is a most signi¬ 
ficant fact that its application has 
been extremely profitable. It is of 
the utmost importance, therefore, in 
the interests of the country that 
every effort should be put forward 
to encourage the cultivators in all 
rice producing districts in India 
to make an extensive use of this 
manure. It is a well known fact, 
•however, that hitherto an extensive 
export trade has been carried on 
in both ti-ese products which are 
indigenous to India, and it is a 
matter for consideration in the 
interest of the country, now that 
their utility as a manure has been 
discovered whether restrictions 
should not be imposed on their 
exportation. As this is a question 
affecting the commerce of the coun-« 
try, it is possible the Bengal Cham¬ 
ber ol Commerce will interest 
themselves in the matter and 
approach the local Government 
with a view to safeguarding the 
,extensive exportation of these pro¬ 
ducts which recent experiments 
have proved to be so useful a factor 
in paddy cultivation. 

(Vide article on boiiemeal p. 25 
and ori Saltpetre p. 136, ante), 


F'ERTILISERS FOR CROPS. 


A Kashmir' iProject. 


“Lahore, Nov. 1906. 
.The numerous tasks, to whidi 
the hitherto unhariiessed torrent 
of the river Jhelum,dn the Kashmir 
hills, is ter be embondaged, have: 
already been enumerated and 
described. The new fidea is to 
utilise some of the su|Derabundant 
power' fdr tlVe manufacture of 
nitrate of lime as a fertiliser for 
the wheat fields of Northern India. 

Only two raw , materials are 
required for the manufacture of 
nitrate of lime, namely air which 
is free and limestone, which is 
cheap or dear according as it 
abounds or is scarce locally. The 
third essential, as already indicated* 
is an abundance of cheap electrical 
power in Kashmir. As has bebn 
explained previously, in regard to 
the hydroelectric power installation, 
for a stretch of eighty miles along 
the river Jhelum, a power station 
could, if required-, be .erected at 
every Itxth milestone, and* each 
such power station would yield 
100,000 horse-power. Thys the 
'supply of electrical energy .may 
rega'rded as practically unlimited;, 
d fortunately it ha,ppenp thrt the 
ishmir hills in many places consist 
tirely of li^le^(^S’n<!. 
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In. addition _ there .will be the 
proposed Kashmir electric railway, 
li*fll:ing the l^ashmir_ hills with the 
Punjab plaitw^and oh this railway 
the nitrate of lioie to be manu- 
iactured in Kashmir could be 
carried at a cheap*rate. 

• Incidentally, the carriage, of 
this nianure^in immense quantities 
woitld add lajrgely to the earnings 
of the railway. In short, the whole 
combination of circumstances 
'.seems peculiarly favourable to tjie 
Kashn.ir •Stale. • 

*At present the Pun] db cultivator 
cannot afford to put manure on 
his fields,.except where the value 
of the crop js high, as in the case 
of sugarcaffe' and cotton. Ordi¬ 
nary manure cannot be had cheaply, 
yet it is well known that the value 
of the Indian wheat crops is much 
below what it might be if a suit¬ 
able fertiliser were av. ilabl.e at a^ 
lo»v price. Possibly the outturn 
could be doubled, as the present 
average outturn of wheat in India 
on unmanured irrigated lands is 
about 14 maunds per acie. In 
Europe .wherever there is a 
plentiful jise of manure' lihe outturn 
of wheat .is as nigh as 40 maunds 
per acre. An Indian acre which 
at pjresent yields Rs. 30 might 
thus perhaps be made to yield Rs. 
80. The area of wheat* annually 
irrigated by the Punjab canals 
alone is at present 2,000,000 acres, 
and the new ' irrigation projects 
. yitpj increase this figure consider¬ 


ably. In the UniPed Provinces 
the area of irrigated wheat is 
800,000 acres. ^ ' 

That is to say nearly* 3,000,000 
acres uf w'heat land are within 
rea’chable distance of the proposed 
nitrate of lime factory in KashmS*. 

If the outturn of that area could 
be about doubled by the use, of 
manure the gain to the two provin¬ 
ces (not counting the cost of the 
manure for the moment) would be 
tw'elve crores of rupees annually. 

Let it be supposed that only 
i ,000,000 acres would be supplied 
in ^ny single year, the profit to . 
the Kashmir Durbar on each horse¬ 
power of electricity taken up 
would be As. 15. One horse¬ 
power would produce 20 maunds 
of nitrate of lime. A million 
acres would require two million 
maunds at two maunds to the 
acre and the profit to Ketshmir 
would therefore be 15 lakhs per 
annum. This does not include 
Ihe profit accruing to the Kashmir 
railway by the carriage of th? 
ititrate. 


Nitrate in Kashmir.—The result 

• 

of the investigation into the extent 
of the nitrate deposits in Kashmir 
is being Waited, with some 
terest, since, if the mineral can 
got into at a reasonable figure,; 
boon conferred on a^l ^classes 
cultivators will be 
Applied to the irrig 
on the Jhehtm and* Cbenab,- 
' %ystegts, it .wduld 
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of fodder, while those who are 
awakening to the importance of 
cotton and other fibre propagation 
would find 'that cheap nitrate would 
ensure their success. 

There is another aspect from 
wliich the discovery must be 
viewed, which is that the geological 
formation of the valley and sur¬ 
rounding country may possibly 
prove identical with other and 
more accessible |>laces along the 
Empire’s northern boundary, 
possibly unveiling other deposits, 
and as the work of Indian Geologi¬ 
cal Survey has been pretty well 
completed,one of the officers might 
be deputed to undertake an 
examination in the present cold 
weather of such places as the 
basin of the Lohit Manipur, and 
that region where the so-called 
borax lake is supposed to exist 
north of the Manaas opposite 
Dewsmg^ri. 


t 

The process has been undergo¬ 
ing gradual industrial development 
in Norway since 1903, until now a 
Company "has been, formed to 
further operations. A large number 
of German and Norwegian banks 
are tasndktg their supporj to the 
new- nhdeft^ing and a capital of 


position to utilise 30,000 h. pi, are 
contemplated. The annual output 
of Calcium Nitrate ^y this, Corra- 
pany when the w.orks of Notod- 
den have atts^ined their full 
development is estimated at 20,009 
tons. c 

Dr. Otto Witt, whg has investi-. 
gated the process, str.tes that the 
equivalent of half a.ton of nitric 
acid (100 pr:r cent.) can be pro¬ 
duced per k. w. and that at 
Nqttoden, where the water power _ 
can be .very cheaply developed, 
this amount of> electricity cp^ts 
only i6r. The value of the lime 
required for operating tlje process 
is not great, when compared with 
the value of the final product, 
and it is expected that the 
new fertilisqf will easily compete 
in price with Chili saltpetre for 
agricultural purposes. 


MELTED ICE TO PRODUCE 
ELECTRICITY. 

Now the ice of the Alps is to 
furnish light and pewter to ^n'ltalian 
city, and for the second time science 
has conquered easily the great 
barrier that loomed before Hannibal 
aiftl Napoleon. ' Having' ' g<^e 
through the Alps by way of tnd 
Simplon tunnel, modem invention 
now will transform the beauty of ' 
the mountains into «miity. ^ 


is being raised. The 
atjSlotodden has beeq, taken 
%- 1 the«:pew Cqi^pany, an'd 

'■ '■ it V W a 


'foot of a soow-ci^ jpeak 
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sputt^^n slope is a water-fall, tlie 
torrent of which is fed from gla¬ 
ciers.' Forty' Iniles-away is Turin, 
^jith an antiquated system of light¬ 
ing. The les^son taught by ou. own 
Niagara was fearned easily by the 
Turini. A grbat hydraulic power 
plant is being erected in the gorge, 

. and the waterfall will generate an 
electric cuijrent, furnishing toth 
light and power for the distant 
municipality. It is estimated that 
the expense of operation will be 
small ar^d the cost of the current 
’ will be tlie minimum. 

Silt Manure. 

The question of utilising hill 
streams for the fertilisation of 
land by covering it with silt has 
been favourably considered by the 
Government of India. Practical 
inquiries, as to the feasibility of 
adapting the Italian plan will 
probably be made during the en¬ 
suing cold weather. 


FARMING WITHOUT WATER. 

• • 

How Science Manes rarming 
Succeed Without Irrigatian. 

• 

Mr. J. L. Donahue, of the Scienr 
tific ^ Farming Association of 


Denver, contributes an interesting 
article to the Augnst number of 
the “World To-day” on “Farming 
Without Water.” 

He says that thousaslds lipoa 
thousands of acres hitherto con¬ 
sidered worthless for general agri¬ 
cultural purposes are now produc¬ 
ing excellent crops every season 
without the aid of irrigation—as 
well as orchards and shade trees. 

“Many who know a great deal 
about farming have a very decided 
conviction that a great deal more 
moisture is necessary to produce 
crops in semi-arid sections of the 
country than Nature supplies. But 
the master' of agricultural science 
knows that the problem before the 
farmer everywhere is not the 
scarcity of natural precipitation, 
but how to conserve the precipita¬ 
tion in the soil. Western men who 
are reclaiming semi-arid lands by 
means of what Nature supplies 
them are confident that twelve 
inches of annual precipitation are 
sufficient, if properly conserved, to 
. produce crops. 

“If the soil is cultivated carefully 
and intensively, it can be madeV 
hold water within itself and casny 
a strange reservoir underneath (he 
growing crop. Finely pulverising' 
and packing the seed bed tnaikh It 
»pable «f retaining the greiltttKfe 
possible percentage of'*he 
that falls just as a fine 
a cerfadn'-aiste will 'hj^d'mOHy-’til^l 




as much water a course sponge 
of the same '•size. It is a well- 
known fact that water ijioves in 
the soil as-it does in a lamp wick, 
by capillary attraction. The more 
deeply and the more densely the 
soil bed is saturated with moisture 
tke more easily the water moves 
upward in the soil, just as the oil 
‘ climbs up ’ a wet wick faster than 
it does a dry one. 

“ The problem of evaporation is 
the mightiest one before the 
agriculturist of semi-arid lands. 
The soil ‘blanket' or ‘ mulch ’ is 
the means whereby a very dry 
atmosphere is prevepted from 
drinking up the moisture from the 
soil too quicikly. 

“ The finely pulverised surface 
serves a two-fold purpose; it 
prevents the moisture from below, 
in large measure, from evaporating 
and, at the same time, keeps the 
surface in such condition that it 
readily absorbs whatever sudden 
showers may fall. One can 
illustrate the effect of this fine soil 
‘ mulch ’ so far as preventing 
evaporation is concerned, by 
placing some powdered sugar on 
the surface of a lump of Ipaf sugar, 
and holding the latter in a tumbler 
of water. He will observe that the 
powdered sugar will remain dry 
even lyheR the lump has become 
so ^oroughly saturated that it 
pieces in his jiaifds. 


‘ “ The work of seed selection 
being done by the Agricultural 
Department at Washington, by the 
agricultural colleges of the WesJ:, 
and by private individuals all over 
the nation, is littl 4 appreciated 
by the average ' farmer. The 
Department at , Washington has 
ransacked the world for drought- 
resikent seeds that ^-ould thrive 
upon semi-arid lands. ^ It imported 
from Russi^ where it is grown 
under ten inches of rainfall, the 
famous ‘ Macaroni ’ or, ^properly 
called. Durum wheat, ^n 1901 
there were, produced in'' America 
one hundred thousand bushels of 
this wheat, and lalst year upwards 
of thirty million bushels—a large 
percentage of it on-the serni-arid 
land of the West. ' This is a 

wheat that will not thrive under 

« 

humid conditions. It must have a 
dry climate in which to develop 
its best qualities. It is a very 
common thing for Durum wheat 
to produce forty bushels per acre 
undeff fifteen inches of rainfall and 
careful cultivation. 


SCIENTIFIC FARMERS AT 
WORK. 


“ Fruit, and shade trees atre. 
among the very fasiest tMngs to 
he grown on semi-arid lands,*'as 
the United States Fcirestry Service 



is’ psoving in a large way in the 
sand', hills., of north-western 
Nebraska. 

^'■rransfornftitions "such a the 
world has ne\%r witnessed in any 
portion of it, ninder any civilsed 
people, are now j;aking place on 
the very face of a region that a 
quarter of ^a century ago 
con^dered a fit habitation for only 
the Indian anS the buffalo. Cactus 
beds are giving' way , to cabbage 
patches, and the sage brush is 
being displaced by the cherry and 
th» plum,* and al^ this, is taking 
place without the use of irrigation, 
through scientific* methods of soil 
culture, combine' with selection 
of seeds adaitted to semi-arid 
conditions. • 

“ Scientific farmers ase prepared 
for dry seasons; for they so well 
succeed in conserving an excess 
' of moisture in the soil, m seasons 
whftn precipitation is above normai 
as frequently happens, that when 
a dry season comci a fair crop, 
at least; is a certainty. A total 
failure is never - known among the 
scientific farmers of the plains. 
But it requires ^nien of'clear brain 
and ‘strong arm and resolute pur¬ 
pose to make a success of non- 
iiriga^jon farming in the serai- 
arid regions.” 

“ Famine Foods.”— Among the 
articles sent as ‘‘kmine foods ” to 
the Reporter onJEconomic Products 
tb the. tSoverninent of India were 


tubers of a .common jungle plant 
called Costus speciosus by botanists. 
The plaf^t belongs to the ginger 
family, and the root is not unlike 
the ginger, only it is free. from 
aroma, and has been found on ana¬ 
lysis to be fairly nutritous. 

“ Agricultural Ledger,” No. 2 of 
1906, just issued, gives a full des¬ 
cription of the plant and its quali¬ 
ties. It is found in many parts of 
India. 


INDIAN CUTCH. 


Nos. 2 and 3 of the " Agricul¬ 
tural Ledger” for the current year 
have been written by Mr. Hooper 
and published by the Reporter on 
Economic Products to the Govern-i 
ment of India. The first consists, 
of a note on the uses and value of 
the ro'-t of “ Costus speciosus ” as- 
a food stuff, and the second is an 
instructive paper on the composi- 
-ti^n and trade-forms of Indian 
Cutch—“ Acacia Catethu.” 

In the first paper it is shown thlj 
the Costus root is not a bad food 
stuff, though it contains a larger 
proportion of fibre than most tubcy. 
Tus substances used as food. 

In the J-edger on “ Cutch,” Mr-t 
Hooper gives an interfstjng 
mary of the manufacture, 
forms and compositibti 
and Burmesctfroduct,'iW"«iviii^ 



l3rtical table of th'e composition of 
most of the trade varieties, so as 
to form estimates of thei# compa¬ 
rative va'ues. One is referred to 
the"pmpress” of July 1903 for 
excellent illlustrations of Cutch 
Iwiling in Burma. 

The trees chosen are generally 
about 2 to 4 feet in circumference, 
for in smaller ones there is little or 
no heart-wood. Each tree as it is 
felled is stripped of its bark and the 
heart-wood is removed and split up 
into small pieces. These pieces 
when boiled give up the Cutch in 
them to the W’ater. The solution 
is then boiled over again nearly to 
dryness, and cakes made of it which 
are variously shaped. Cutch is in 
, trade in many forms—:—“ Khair, 
papri khair” and “Janakpuri 
khaia ” are the Bengal forms, 
Cawnpuri—the variety which is 
exported from Cawnpur; the ‘‘ Cha- 
na Makhan khair" of Benares : 
tiie Burmese varieties, and the four 
“ productions ” of Bombay known 
as the Dharwari, South Konkan, 
Kandesh and Suroti; 

..The analyses of several samples 
Indian Cutch exhibited in the 
Indian Museum show that some 
are much adultered, nbtably the 
hUekform obtainable at Minbu 
(Burma), of which one ^ example 
ptg cent of ash in it, (per- 
Ssa^^^ded in Rangoon,) the Pegu 
28 r per c%nt,.and 
Tela 


Mansarami, the Chaukhabi'an,d tlin * 
Telangir—all of the . United Pro¬ 
vinces—which had 38'3, 27'5, 26'3 
and 25-7 per cent, of ash respect¬ 
ively. The purest forms of Indian 
Cutch were Surat and Janakpuri 
Nos. 2 and 3, with i'6, i'5 and n? 
per cent, of minfcral matter respec¬ 
tively, while among the Burma 
Cutches those from tlie W. Circle 
Upper Burma proved'to be the'beiit 
with i'6 per cent, of ash, followed 
by a sample from Rangoon, by a 
sample of the soft Cutch Of the Yaw 
Division and by a sample of the 
yellow of Pegu*" with i‘8 per rent. 
Next in order came Tharawaddy 
with from I'g to 2'5 per cent, of 
ash, the black Pegu with 2’i per 
cent, and the Pakokku'^cutch 

Water among the Indian produce 
was least in amount in the Telangir 
and Salpatawala cutch where only 
8 per cent, was present, and greatest 
in Surat and Kumaon with i^'o 
and 14’I percent, respectively. In 
other samples it ranged from 9.2 
per cent, up to i3'5 per cent. Of 
the Burmese cutches the black of 
Minbu, which had the bigest per¬ 
centage qf ash, had only. 7‘2 per 
cent, of water, while' all the others 
ranged ffora 8'4 to 14 per cent. 

Tannin in the Pakokku “ supe 
ribr,” and in the Tharawaddy oi^di* 
.stood at 54'8 and 54.6 pgr cpnlj 
and was followed closely, by the 
Pakokku ‘‘ hard ” (52'a per ce|»t.)| 
Tharawaddv " soft ’’‘{W2 otfciCeuLi * 
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and'Kararup (50-0 per cent.) A 
cutch'from Palkmau-held the cora- 
ppratively low figure of 29-5 per 

cent, of tannin ; and 'those ot the 

• • 

South Cirfle Central Provinces held 
29'7 and 30'3" per cent, and the 
Chaukhabi a7'6 ,per cent. The 
amount of tannin ranged however, 
from 30'I to^9'7'per cent. 

. Gatechin w^s nil in some samples 
—viz. Pegu No. 2 andjn the black 
Pegu and only 1.2 in the Palamau 
cutch, while it was highest in t^e 
Kumaon,(U. P.) produce, having 
4cf,8 per Cent of it. This crystal¬ 
line body varied in others from i"j 
to 36-8 per cent." 

The kindcif Cutch called •* Ghana 
Makhaji ” which is largely used in 
Benares realizes, in the Calcutta 
market, Rs. 40 per miaund, the 
Cawnpuri_ sells for Rs. 32 per 
maund, the Pegu cutch for Rs. 26 
per maund, the Janakpun from Rs; 
23»to Rs. 28 a maund, and the Tela 
for Rs. 12 per maund, while Gam- 
bier—the rival of catch which is 
imported from Singapore—sells for 
Rs. 17 a maund. 


PRICKLY PEAR AS I« ODDER. 


The Madrass Central Agricultural 
Cotntnithee has just issued a useful 
bulletin <on the , subject tkf the use 
pijckly’pear as fodder 


1 

reprint of a letter fr<ftn;the Superin¬ 
tendent/>f Farms and is circulated 
for general information. It would 
appear, that in the ijnked States, 
the use of prickly pear as fodde): 
is not only resorted to in seasons 
of drought but along with othftr 
dry foods, finds a place all the 
year round in the forage list of 
many stock keepers. In this coun¬ 
try, during the famine of 1877, a 
great deal was made of this plant 
and in many cases depots were 
established where cattle, we are 
to'd, were even sometimes forcibly 
fed on chopped cactus. The results 
in many cases were extremely satis¬ 
factory, though the majority of ; 
the ignorant cultivators could not- 
be induced to feed their amimals 
with it, owing to the fear of diarrhoea 
or dysentery attacking the animals. 
The chemical analysis of the plant 
carried out at Poona and Nagpur 
discloses that it contains 16.^ of 
water, 60.64 organic matter and 
29.40 of ash. A sample was 
sundried for four days and was 
•found tp lose 80 per cent, by 
weight of moisture. Feedinjg 
experiments have also been earned 
out; but the results have been 
curiously variance. As a result 
of one of the experiments it was 
found that at the end of 32 dayst 
three animals that were , led 
prickly pear were in*a*tbici!«^|» 
condition and had jnQr<eased*j^: 


weight* Butin the •case'pf 
‘3t is a ,p«rcd milch Seattle in*»diose cai@?; 
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tbe food was tried, the result was 
a complete failure. The^ animals 
had to be- starved j^before they 
would touoh it", and the experiment 
involved so much cruelty that it 
was discontinued. In Deccan also 
the experiment was tried in the 
case of three small cattle and 
stopped as no improvement could 
be seen, and as the continuance 
would have killed the beasts. In 
some experments the pear was 
merely cleaned and sliced and in 
others it was boiled and steamed. 
From these facts, the writer comes 
to {the conclusion that cactus in 
some forms is a. most valuable 
adjunct to the fodder resources of 
the country, and that in times of 
I distress it may certinly be looked 
upon;asamost valuable auxiliary- 
food.— “Hindu." 

A short illustrated paper on the 
preparation of prickly-pear as 
fodder for cattle, particularly' in 
seasons of famine, is published in 
the supplement to the Madura 
“District Gazette.” For a long 
time past prickly-pear has beew 
extensively used in and about 
Dindigul. It is somewhat surpris¬ 
ing that the knowledge of what 
is being done at Dindigul should 
not have yet spread to other parts 
of the District. Even the Tamil 
leaflet published in the "Gazette ” 
G!^i|tains bt? reference-to its use 
while it mentions its 
f^pg. ^lljiiy. ^e: l>istrict 
' Assot^iion . 


take practical steps to popularise 
prickly-pear' as fodder for cattle, 
especially in times of drought. 

. ft 

♦ 

THE SOLA ‘PLANT. 


fk * 

It is somewhat amusing^ to 
read the accounts of” the devices 
resorted to *in England to dodge 
the rays during the recent heat 
waves. One result has been to' 
direct aftenlion to Indian, sola arid, 
though in ordinary seasons ' the 
proverbial three bdt days and a 
thunder-storm, which 'constitutes, 
according to foreign^i's the British 
summer, would not give miich em¬ 
ployment for the topee, the 
demand in the brief hot period 
would be enormous. Tho topee is 
occasionally seen at the seaside 
but would be appreciated by all 
classes throughout the country, so 
that systematic cultivation of the 
plant ought to pay and pay well. 
The weed, for such it is, springs 
up spontaneously, but like many 
other of our jungle products has 
been neglected by Buropfeans. .The 
sola can be compressed into bales . 
without detriment. Sending Home 
tlv^ hat itself would cost too‘much 
in freight, but the manufacturers in 
England would experience ‘no diffi- 
tulty in moulding the head gear. 
It must, howdyWi borne in ihhtd 
that to exi>ek;l fatthy.' 
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prices* pith must be liid down 
in London or pther cities at a price 
that can be afforded by the million. 


*cocoanut’oil butter. 


Dg. Dinner a German chemist, 
his been experimenting with 
cocoanut oil, and finds tRat it makes 
a very satisfactory article of butter. 
It contains 7 per cent, of soluble 
acid namely, butyric ^ac!d and 
capr'ic or decyclic acid, which gives 
the butter a plwasant aroma and 
••avour, making i' taste something 
like a hazelnut. This butter will 
keep *5 or 3 cf days before showing 
any acid reaction, and sustains 
many of the tests of true butter, 
for which it is a better substitute 
than—Oleomargarine, and can be 
produced much more cheaply. 

—(Indian Review). 


VALUE OF- GOATS’ MILK 
. PROVED. 


* 

to the Science Sijfi% that twentf 
years ago he commenced goa% 
keeping. * His daughter was reared 
at twelve months old up to nine 
years of age on goats’ milk, and 
her constitution was healthily and 
vigorously built up. “ Owing to 
removal in 1895 I reluctantly gave 
up goat-keeping ; myself, wife, and 
child were soon below par by hav¬ 
ing to substitute cows milk. I am 
now residing in North Bucks, where 
I started goat-keeping again abont 
seven months ago. Although we 
have been using goats' milk barely 
t vo months the change in my 
daughter, self, and wife is most 
marked in improved health and 
stronger power of endurance. Hav¬ 
ing more milk from one goat— 
nearly three quarts per day—^than 
we require, a bottle is given to a 
neighbour for his consumptive 
daughter. The results are so mar¬ 
ked that the father is purchasing a 
goat for milk. The cost of keep 
has averaged 3s per week for seven 
months.” 


IRON ORE IN REHAR. 


The. recent remarks alleged^to 
have been made by Dr. Freyberger 
about the extreme'proverty of goat’s 
milk, have attraced wW^pread at- 
teotion. A ^correspondent who 
signs Himself ‘’Buckingham ” writes 


The presence in certain distils 
in Behai; of iron ore is once moto 
attracting the attentiqp ,of 
adventurers. So long ago ai’ * 1 ^ 
Captain S^e,. the diel^Ekei^^TO 
Engineer the. 



reported €he pchness of his division 
in this respect, and another autho¬ 
rity in 1870'practically .confirmed 
his repoit. dn i 8 g 6 the Bengal 
Chamber of Commerce, in a care- 
fuHy compiled report, dealt with 
Jhe matter, and' summarised its 
conclusions as follows :—“The 
whole railway line is notoriously 
rich in iron ore of a very superior 
description, which has been tested 
to yield thirty-five to seventy per 
•cent of metal. Magnetic ore has 
also been found which yields 
•seventy per cent of iron. Lime, 
too, is available, so that with iron, 
coal and lime all the elements of 
a great and successful employment 
of capital depends upon the 
sanction of the Government.” 
Government are not likely to place 
obstacles in the way of adequately 
organized capital being employed 
in the devriopment of so magni¬ 
ficent an industry. 


A NEW ILLUMINANT. 


The home papers announce that 
a new illuminant, a rival to coal- 
rgSEs but mudi ■ cheaper and better, 
is about to be placed on^the mar¬ 
ket. Jt is ^produced from air and 
its invenfor calls it 
T|»e appara^s ^ wbioh 
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pected by experts, and they find 
that ^‘the g 4 s issuing , from an open 
pipe freely into the air at once 
became too diluted to fire, ‘6ut 
when allowed to piss through a 
burner containing, an interceptor, 
and to issue finally from a wife 
gauze seat it burned with an inten¬ 
sely hot flame. This flame acting 
on the inside of * an ordinary 
mantle, gave a light* far in exess 
of that obtained from the ordinary 
coal-gas.” The air of the roon^is 
not used up to produce the flame,' 
the proper mixture being adjusted 
in the apparatus. “For coo'icing 
purposes the flarfie is not only 
intensely hot, but entirely free from 
soot and the slightest smell, savs 
the expert. The inventor* claims 
that the light consumed only an 
infinitesimal amount of the oxygen 
in a room, as compared with coal- 
gas. The cost of the plant varies 
from ,£35 to 100, the latter km d 
producing 7,000 to 8,000 candle- 
power per hour, and the inventor 
estimates that aj gallons of petrol, 
at a cost of if. io</., produces an 
illumination equivalent to 22,248 
candle-power in twelve hours. This 
averages about i.ooO' candle-power 
for irf. per hour. The ' plant is 
now open to public inspection at 
tlje Caledonian Works. 
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MOSQUITO PATCHING PLANT. 


Mr. J. H. iTart F. L. S. Superin- 
tedent of the Royal Gardens in 
'l*rinidad, writes t|iat he recently 
Jjad under observation some interest¬ 
ing specimei^s of an aquatic pfant 
cqlletted from^the Pitch Lake at La 
Brea. Some of the material pro¬ 
duced peculiar pear-shaped organs 
at regulai^ intervals on the stems. 
1 observefl one of these organs 


ted tome that brftiii 

account of a fire-resistiifg tree wiif 
be interesting. This plant ^Chap« 
arro) is indigenous to*the Repubiie 
of Columbia, with regard to whiehi 
I think, the only record of to 
peculiar merits is that which ^ 
have published. The London "Daily 
Telegraph” ten years ago (Octo¬ 
ber 12, 1895) epitomized my report 
on the subject as follows : “ ft is 
not often a stude^nt will turn to a> 
Foreign Office report in expecta¬ 
tion of finding aid to Biblical 
exegesis, but anyone who reads 


hohJing th? larva ot a rposquito by 
the tail, the larva being dead....*.. 37 ° ‘W® year will per¬ 

ceive that the outward and visible 

tokens of an unconsumed burning 
bush are not incompatible with the 
facts of nature. It has always been 
difficult to show how a plant could 
burn and yet not be ccnsumed—■ 
a spectacle that so struck Mose*- 
that he called it ‘‘ this great sight.” 
It may be that the bush was like, 
one of ;he stunted trees described 
in the Foreign Office report just 
mentioned, known as the Chaparro, 
.which resists fire for a very long, 
time. The branches of it burn 
slowly, but the trunk is practicalfg 
fire proof—indeed, it appears to 
be a vegetable salamander, and 
flourishes ^est in the midst of 
gre,at praire firas. If a long periods 
elapses wijhout a conflagration, the 
Chaparros pine away ai^fyveo 


Later, I observed‘another larva just 
caught and secuioly held, which, 
though struggling hard, could not 
procure its freedom. Mr. Hart 
suggests that, by encouraging 
the growth of this plant in pools 
it may be" possible to keep down 
, mosquitos. The plant has been 
ideptified by Mr. Hart as belonging 
to the genus “Utricularia of the 
natural order “Lentibulariae.” The 
organs of these plai.ls have long 
been known , to be capable of 
catching small aquatic animals. 


A FIRE-RESISTING TREE. 


Mr. Rpbert Thoinson writes: "At 
the tjmejof the vMt conflagrations ^ but the moment the flame; 
which have destroyed the great outandfoa^ and his%> ai))^n^ 
city of Francisco, it has ocimr- vegetation t^n *-" 
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bushes b^gtn, to look bright and 
to flourish'. Places reduced to 
sterility by incessant burning are 
occupied by - this diminutive tree, 
ancT assume the aspect of vast 
systematically formed and vrell 
l^ept parterres. The plant to which 
Mr. Thomson refers is, as we learn 
from Mr. Holmes, a species of 
Rhopala. Its fire resisting property 
is due to the abundance of crystals 
of mineral matter which it con¬ 
tains in its bark. 


PLANTS THAT EAT INSECTS. 


That carnivorous plants exist is 
a very well-known fact. Insects 
which alight on these plants are 
immediately cut in a net of stickly 
tentacles, and are soon reduced 
to a pulp and digested. Yes; 
digested is the exact expression, 
although it sounds peculiar. There 
is some reason for this; it is the 
plant’s way of procuring a supply 
of nitrogen. But in Canada there 
it~ a certain kind of asclepias, or 
Swallow-wort, which kills insects 
not for food, but apparently out <4 
rfieer cruelty. It is a climbing 
plant, which {ieopld train to run 
over arbours and similar {y.aces. It 
Jwjgms tO’blboiD in August, and its 
pet^ame attracts crowds of insects 
ofWftWt ^Jyaried specids. No 


proboscis into the sweet scented 
corolla than' they are peued by the 
hard-toothed stamens of the plant 
and held in -a. vice-Mke grip m^til 
they are dead. A f*W of the larger 
insects manage to escape in a 
somewhat mutilated condition, bit 
the more feeble insects invariably 
suCcumb. There is apparently no 
reason for this conduct. Evolu¬ 
tionists tell us that ‘ the scent of 
the flowers Is generally to attract 
insects in order to insure fertilisa¬ 
tion ; and this makes tlie plant’s 
action all _the more difficult of rx- 
pfanation. ‘ 

NEW INDUSTRY SUGGfiiSTED. 

OSTIRICH FARMING IN 
' INDIA. 


• 

In a report to the Bureau of 
Muanfactures Department of Com¬ 
merce and Labour, Washington, 
Mr. William H. Michael, the Ameri¬ 
can Consul-General at Calcutta, 
states that the subject of ostrich 
farming is receiving considerable 
attention from those deeply inter¬ 
ested in the development of India. 

^He says that there arc millions 
of acres ^f land ip India well suited 
for ostrich farmiijg, and <;he soil 
and climate ^of these vast];;tMict8 
areas wdl adajAed for this tes- 
ban^r^ as those Africa or*fegyj^; 
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Ostuch farms could be started on 
the edge of*the In,di&n desert, in 
Sind, and in Baluchistan, which 
a^e afpresent*poor and uupru'^-uctive 
because of Barren soils and scant 
and irregular • rains, whereas the 
tracts would suit the birds. It 
would be hard to exaggerate the 
’’benefits that would result front the 
introductionlof the new industry. 
'I'he farmingxould be undertaken 
by either, Europeatf or native 
capitalists, who would have no 
•difficultyTin engaging the services 
of trained, men at the salne time 
that* they purchased their ostrich 
chicks or egreg.", 

ALLIGATOR FARMING. 


The great possibilities of alligator 
“farming in India are further em- 
phtisised by an article in tlie 
‘County Gentleman’ which 
says :—The magnitude of the 
industrial demand for the skin of 
the alligator 'inay be adequately 
realised from the fact that in a 
single deoade,^robn 1890’ to 1900, 
according* to the United States 
Fish Commissions, no fewer than 
threerfryljion alligators were killed 
in the Stafe of Florida alone, ^f 
the neighbouring states where the 
anin^ is to be found are included,, 
it is estimated that during the ten 
.Ratned, over five mtUion 


alligators ■perishe4 f'his ^<tht 
host of saurians was ’ slaughtered 
for the value of the hides. And 
to-day the hide of thp alligator 
is still increasing in value. 


I HE CROCODILE INDUSTRY. 


Crocodile hunting is a favourite 
and exciting pastime in several 
parts of the world, where these 
big saurians are abundant. The 
sport is by no means unknown 
in India, as will be seen from a 
reference made lower down to a 
typical crocodile hunt in Southern 
India. So many people now-a- 
days are on the look-cut for new 
and profitable enterprises with 
a dash of romance about them that 
it is strange nobody has thought 
of cr''Codile hunting in India as 
a pursuit in which business and 
pleasure, pastime and profit, might 
. bf blended in well-balanced pro¬ 
portions. The leather of the 
American "mugger” or caiihlT]^ 
has long been turned to a varied 
of commercial uses, being excellent 
for ladies’ hand-bags and ofhev 
such fancy articles. The hide-.dp 
the Indiaci crocodile was submitted' 
some years ago to leading 
don firm, which deals;; 

Amerioanfc -^ligator 
the 'firm pi»nouhc«sd 

' t . 
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i^aipn on the merits of the Indian 
skin for such high class work as 
above referred to. But Purely, if 
the hide of the Indian crocodile 
will not suit for high class fancy 
Work, it might be made to do for 
lots of other things, and perhaps, 
its price would be in its favour, 
seeing that in so many parts of 
India crocodiles are simply innumer¬ 
able and are to be had for the 
mere trouble of shooting or snar¬ 
ing them. In parts of the West 
Coast, where the rivers and lagoons 
swarm with these reptiles, thous¬ 
ands of crocodiles may be seen 
at times high up on the banks, 
basking lazily in the sun'. Moreover, 
the Indian crocodile has a monetary 
value for other reasons than the 
possession of a hide. It may not 
be generally known that crocodiles 
and alligators, especially the young, 
are to an appreciable extent in 
demand in the United Kingdom 
and on the Continent among those 
plaases of amateur naturalists and 
private menagerie keepers—and 


worth while, therefor^, to ^tablish 
a business in the export of young 
Indian crocodiles, and this ought 
not to be at all difiRcult, fer the 
mother crocodile can‘ scarcely be 
described as a. careful parent. 
Given a steady and constant den^ 
and for baby clocodiles, there is 
no vreason also why crocodile’ 
farming should not be i^stematically 
undertaken. We have heard of 
oyster farmt, snail farms, sponge 
farms, and even snake farms, so 
there is no reason why' crocodile 
farming should not be^ attended 
with success. 

A WEATHER PROPHET 
PLANT. 


Professor Nowack, otherwise 
Baron de Fridland, of Vienna, 
claims to have found a plant which 
as a weather prophet is superior 
to any combination of meteorologi- 


their number tends to increase cal instruments. It will, he asserts, 
VtOadily—who haVe a special foretell rainy, foggy, or fine wea- 

.|||b#(Chimt for rearing uncommon ther from two to seven days in 
Animal dealers in London advance. It will ^so give Warn- 
p^narily 10 s. for a young ing of earthquakes. As regard its 
alligator about a foot long, while seeds at least, this plant i^ familiar, 


Ifugpr sizes arb dearer, 30s. or 

tbe usual price of aij alligator 
^jlHayit ta(rp^<^e^t long. Crocodiles 
.. more eacppmiiyo,. small 


for these form those objects^ known 
commonly as “crab’s-eyes,” w^ich, 
are to bd found in the pt^sesfiba 
of so many people who . coltect 
misce^I^bf^^uik objocU oatnral, 
hiftimy, 
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a Brillaat scarlet tipped with 
black, are tfie’ seeds of the Abrus 
precatorius or je |uirity. Professor 
rJowack has*arrived’ in this coun¬ 
try with a large number of his wea¬ 
ther plants, Abrus precatorius, to 
Endeavour again ^to convince our 
^meteorologists of its.utility. For 
some seventeen years ago, Professor 
Ifloa’ack, maUe a previous attempt 
to do so.' His plants were put to 
the test of a searching inquiry 
at the ;[odreU Laboratory, Kew, 

* under the direction of Dr. F. Oliver 
and Mrt D. Qliver, iProfessor 
Nowack, observing his plants, 
gave his forecasts, and these were 
rigidly comparer with the actual 
w^eather. ^he decision was that 
all these trials proved was that this 
plant is extremely sensitive to 
light. 

The so-called " ginger-beer 
pl^nt,” which, placed in a suitable 
solution produces gingerbeer by 
fermentation, is formed, by the 
growing together of two plants, a 
yeast and a bacillus. They are * 
associated in what biologists term 
symbiosis. ' Each organis.n in a 
case of tKis kiftd contributes some¬ 
thing to’ the gene-al good, and 
iTCceives something from the other. 
In tlfe«Bdlletin of the Mycolo^al 
Society of Francq M. L. ^-utz gives 
jh, acedUnt of § ginnlar symbiotic 
a^aciatibn of a yeast and a fungfi8« 
It is known a» ‘'Ubi;” attd is ««bd 
Mfetfco idbng sfigaf to , 


w , , 

form a fernfentfed ^ 

hais exDerimented wiM tibi w 
the objefct of ascertaining'^ 
yeast could be intfuced to' Ignw . 
in symbiosis with any other ba^ng 
than that with which it is normally ’ 
associated. Various bacilli weiis ' 
tried, but successful growths wbre• 
only obtained with one—nafee^. 
Bacillus subtilis. The two organ¬ 
isms formed small creamy balls 
which produced the ferraentatibii. 

In every other case one of the 
organisms gradually displaced the 
ether, so that finally ontf a 
or a bacillus remained. The fudo* ^ 
tion of the bacillus in this'jplaht ! 
community is said to be to form 
an anaerobic environment, that is. 
one free from oxyg^, for the ydast 
plant. 


CUTCH OR BUACK CATECHU, 


One of the most interesting istd- 
ning substances of India is the 
black extract known as cutch. 

The chief districts formaO^Sfc 
taring cutch are in Northern ®I8» 
gal, Kumaon and the UnitbfllPtbi 
vlnces, Bombay and BnriiiJU'' "tS 
these regions^ the Khaif ttfee fll 
cia Catenhu) grows hnity 
ly, 'and the- altorig^ftne'-^favd^i^ 
bceb ch^gE^ iti '■fire; 

/'h gted ''5,’*^ 






covered by cylting notches into 
the tree with an axe. The bark 
and white wood are then removed, 
and the heart-wood is cut into 

4 , 

small pieces or broken up in a 
rough mortar. The woody chips 
are then placed in earthen pots 
nearly filled with water and boiled 
for several hours to extract the 
colouring and tanning matters. 
The liquor is decanted into other 
pots and the boiling is continued 
in order to evaporate the water 
and form a soft extract. The pot 
is removed from the fire while hot 
and the content^'poured out on to 
^ cloths or maJs, made into mounds, 

! and left in the shade to dry. The 
most important kind of cutch com-, 
mercially is the,Pegu or Rangoon. 
This form enters thq market 
through Rangoon or Calcutta, and 
occurs in large solid masses some¬ 
times weighing one hundred-weight 
or is .made up of flat quadrangular 
cakes about 6 inches long and one 
inch in 'thickness. Janakpuri cutch 
is the pale catechu of Bengal made 
in Gya; Chatra and Hazaribagh,, 
and brought into Calcutta from 
Pa|t*a. It is used by the Kabirajs 
in nicdicine and by Marwaris and 
Bengalis foV chewing purposes. 
Tela Khair or the black cutch of' 
Bengah also brought from Patna, 
occiiW 5'4*< * masses of a pjtchlike 
appm^ance, (living a shining frac- 
tuTeifi^4* cheapest kind sold 
■jm,. ’^^i^^.costKig.iOnJf 12 

--- 

.sL'i’ 
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is lighter in colour than that of 
Bengal and breaks with dull earthy 
fracture. It is used largely in 
Cawnpur and Benares'where it selfh 
at between Rs. 32 to^'Rs. 40 per 
maund. In addition .to these there 
are prepared and mixed cutche# 
used for domestic and medicinal 
purposes; one of these is called 
salpatawala, a tough ejtf.ract mixed 
with red earth and wrapped in sal 
leaves, another is Kaya Khair, a 
composition of cutch, gambier, 
spites and flowers of the Screw 
Pine. ' . V 

In the Calcutta markets and'in 
fact, throughout India,, there is sold 
a substance called papri ‘ khair or 
gambier imported fro,nf the Straits 
Settlements. This is a dried ex¬ 
tract prepared from the leaves and 
branches of tHe plant Uncaria Gam¬ 
bier. It is the pale or (from its 
shape) cube catechu of commerce, 
and is sold in the shops side by side 
with the cutch or black catechu of 
the country. The similarity of the 
properties of these two astringents 
•is confirmed by chemical analysis 
which reveals the iriiportant fact 
that gambier approaches' in com¬ 
position the Kumabn , and Janak¬ 
puri cutche s of Northern India. 

Indian cutch is manufactured 
prircipally in Burma, an<| .about 
97 per cent, of the ♦ exports 
from British India are shipped 
' frqm Rangoon. Within'-, ds-i 
C ent years there has been a decline 
■ in the Surma trade. From stafijitics 



for the *fi^e years ending 1895-96, 
the average eitports were 9,522 tons, 
and for the five years ending 1904-05 
th^Average aflnual exports I ill to 
4,139 tons. The United Kingdom 
took about half* afld France one- 
sftths of the exports, while Ger¬ 
many, Holland, China ^nd Ceylon 
took smaller Quantities. ’ * 

Jt instru»ive to glance at the 
trade of the rival tanning mate¬ 
rial. Gainbier has been exported 
from Sing^ore for several years, 
over 5,000, tons being sent to Eng¬ 
land' from "this post in.1839. In 
1872* the imports into Englan’d 
reached 21,000 tons. Singapore ex¬ 
ported in 1891 no less than 34,248 
tons of garuj^ier. In 1896 the 
amount rose \o 50,000 tons and 
in 1897 it fell to 39,000 ,tons. Re¬ 
cent statistics show that in 1903, 
32,083 tons of block and 2 823 
,of cube gambier were sold, and in 
.19(^,29,921 tons of bloek and 
3,445 tons of cube. Between one 
and two thousand tons ot gambier 
from the Straits have oeen imported 
into India, chiefly at Calcutta, 
and is almost entirely consumed 
in the country a? a masticatory 
with betel nut. * 

These figures show that gambier 
is now^t^king the lead in the mar¬ 
ket althou|h cutch was the first 
of the two to en^er the ffeld as a 
dye, t^n and medicine. The reasons 
for this are not far to seek. The 
Kh^ur free occupies reserved ar«a8 


under the Forest Department in: 
two or three centres in Burma, 
Kumaon in Northern India, and 
Bombay, and the ‘mapufacturfe 
is restricted owing to the limited 
number of tree available for felling. 
On the other hand, gambier' i* 
obtained from a crop, the cultiva¬ 
tion of which can be readily cxteiir 
ded as the demand for the manu¬ 
factured article increases, and the 
uniformity of composition and 
greater out-turn of the product, 
appeal favourably to purchasers. 
Notwithstanding the rivalry cutch 
has an established reputation arid 
will long hold its own as an im-' 
portant article in the tanning ini’ 
dustry and in domestic medicineh 
— Capital. 


JAPANESE DATE PLUM 
IN INDIA . 


Visitors to Japan are .much 
struck by a very attractive fruit, 
called the Persimmon, or Japanese 
Date Plum. There are some scors*^ 
of varieties of it, all exceedingly 
handsome in appearance, and some 
of them'of* very delicate 
A few of the best varieties ha*© 
been intjoduced into Nottl»^«t 
India, and are being 
^ cultivated at ■ the S ahiW ian jpijec.';g|^ 
denf, 55rUen«',-fl»y :d|| 

ttil>ntf^to ^ ..iofeliwifc'uVttii 
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late Mr. GoIIsTa made the discovery 
that the Japanese Date P^m could 
be successfully grafted on to an 
indigenous Kashmir species, called 
“Amlofch” locally, and this is now 
largely utilized as a stock to graft 
t£i« imported species upon. The 
fruit is most wholesome, while k 
has a higher food-value than most 
fruits ; and this consideration alone 
ought to render its extensive culti¬ 
vation popular. 

HANDLOOM AND POWER. 
LOOM. 

liis said that the total production 
of the bandlooms of Indfa is about 
twice that of the power looms, and, 
according to the census of 190 r, 
about six million people are depen¬ 
dent upon the hand loom industry 
fqr a living. 

•'( ‘ 

MESSRS. TAT AND SONS AT 
SINI. 

, ■ ,•*' 

"TKfe.Govieirament of Bengal are 
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watei in the tsanjai is used for 
drinking and for Watering cattle 
the permission to construct the 
reservoir is subject to the condition 
that a minimum supjjfy of 2,00*0 
gallons per minu?e iS secured to the 
Sanjai river frcpm the propose'd 
reservoir. 


CIGARS IN BURMA. 


Although there is such a demand 
for cigars in Burma, not a single 
factory has been started in Mandalay 
and the industry is still carried on 
in its primitive form, of a hundred 
years ago, the only plant used by the 
Burmese damsels being a low 
table, about six inches high, a pair 
of scissors, and a pot of Stick-fast. 
Their skilfuL. fingers supply the 
rest.* 


TCH 3 ACCO IN MADRAS. 


The Madrais Goveiv.meiil in o.rder 
to encourage the introduction of 
superior foreign varieties of tobacco 
apd the conducting of experiihents 
to find out whetljer any and if so 
which of them cb^d be gfbwrt' in •; 


Messrs. Tata and 
a rfes«!rvoir on 
'rl^" a£ ’' GdfUcoha, in 



ihe ^Presidency in 'such a way as to 
retain theat distinguishing char, 
bul Wilir, attwS^, vhs, a good amoting 




‘quality* *and light-coloured ash, 
have granlcd^a .lease of 150 acres 
of lanka (island) land in the Goda¬ 
vari district to,a 2 uropeau gentle- 
,man (Mr. T. H- Barry 3 for experi¬ 
mental cultivativi for five years, free 
c 4 rent. The conditions of the 
grant are that the "grantee should 
personally conduct the expermeats 
on the leasedterea, with the aid of 
affproved and Vp to date appliances, 
' in communication with *he agricul- 
•tural authoritias and furnish the 
Governmeht with all information 
as'to pro*g;:ess when called upon 
to d» • so, Last year’s .experiments 
were made with Gumatra and sever¬ 
al Americsm variHies, but owing 
'to .'-.limatic itnd other causes no 
satisfactory rfSsults will be secured. 
One of the American varieties— 
Kentucky white burly—tried at 
one'of the. Government agricultural 
stations is reported to have attract- 
* ed a good deal of locai attention 
owing to the siie and weight of 
of the leaf. 


A NEW METHOD OF PURIFY- 
ING WAITER.. 


Worthy of trial in our Indian 
tanks. 


King Institute of Preventive Medi¬ 
cine at Guindy, subjected copper 
sulphate to certain bacteriologies 
tests, with'a view to determine hoW 
far it is efficacious for destroying . 
algae in water and the bacilli of 
typhoid and other diseases. It 
must be understood first of all th^ 
there are several varieties of algae, 
and that the actual effect of copper 
sulphate upon each different species 
is a matter which can only be 
determined by experiment. Though 
it is claimed that one part of cop¬ 
per sulphate to ten million parts 
of water is enough to destroy 
ceit-in kinds of algae, it would,, 
appear that others will only suc¬ 
cumb to a solution of one of copper 
sulphate to two million of water. 
Lieutenant Christophers gives de¬ 
tails of the "action of several non- 
poisonous substances on the typ¬ 
hoid bacillus, such as tartaric acid, 
sodium bisulphate, nitro-hydro- 
chloric acid, bromine, permanga¬ 
nate of potash, hypo-chlorite of 
calcium and chlorinated lime, to 
show that copper sulphate is not 
afone in its disinfectant action i 
but the great point in favour^.! 
the copper salts is, he says, “thew 
Qomparative tastelesshess and, if 
what is olaimed be true, 
harmlessncM to the hunMm^srqjP" 
lisms, even in comparativ^y 

<k. vajkw 4'A dt£iiiaa ' 


Lieutenant S. R. Christophers, 
L M. S. Superintendent of 


With a view to 
Jiie weigik to the e|i«k^ > 


quantities 



vrithiit in,t! 




—(t) As a detei\,nt of the growth 
or destroyer*’of algae ; (a) as a 
disinfectant in pure wafer ; and 
(3) as a disinfectant where organic 
matter irf solution is present. 

By his experiments in regard to 
the action of copper sulphate on 
Ihe growth of algae, Lieutenant 
Christophers was led to believe 
that very dilute solution of copper 
sulphate i.e. one part to one million 
parts of water, had a distinct inhi* 
bitory effect upon two species of 
algae, while a third remained un¬ 
changed when subjected to similar 
treatment. In the last case it must 
be noted tl.at the water was stag¬ 
nant and obviously very impure 
and this it would appear is an 


important consideration ; and the 
result in the last mentioned experi¬ 
ment caused Lieutenant Christo¬ 
phers to conclude that minute trace 
of copper would be readily and 
quickly precipitated, and so ren¬ 
dered inert, in the case of water 
containing much organic or even 
inorganic material in solution. 
From experiments to test the action 
of coppdir sulphate on pure water 
Lieutenant Christophers made the 
tarofollowing important deductions: 
—^I^^That the action of storing 
■water in clean copper vessels does 
not appear to cause anything ap- 
prpafihihg sterile conditions ; and 
that one jpart of copper sulphate 
^ ten 'thonsand parts of water has a 
rterHisin^^ect upon typhoi^ bacilli. 

'test'the actibn 


of copper sulphate in the '^presehee 
of organic < matter in solution, i.e., 
i to aoo and i to 400, showed that 
copper sulplvite in q highly organic 
solution haS a maj^ied inhibitory, 
effect upon thq. growth of the typ¬ 
hoid bacillus ; but a copper sulphate 
solution of I ifj 350 did not des¬ 
troy in four' hours all the bacilli ifi 
organic matter of ther kind experi¬ 
mented with. / ' '■ 

To sum iup Lieutenant Christ¬ 
ophers said that as a disinfectant in 
tfie ordinary sense of' the term 
copper, sulphate does not seem, to 

• V (S ■ 

be very eflicielit ; anc. that, the 
experiments carried out did not on 
the one hand necessarily assign 
marvallous or astoun.ding propert-’ 
ies to copper salts iq' the disinfec¬ 
tion of water. On the other hand 
he says that the experiments should 
not be taken as necessarilly show¬ 
ing the full extent to which copper 
especially as an alga-growing in¬ 
hibitor, might in certain cases'be 
used. On the whole the experi¬ 
ments .served to show, Lieutenant 
Christophers says, '"that the claims 
for copper salts rest upon a basis 
of actual experiment ; but further 
research and in the^ case‘of alga 
destruction, practical application 
are needed before the more extra¬ 
ordinary possibilities suggested for 
th^ use of copper salts cart be estab- 
\isheid."-^Madr^s Mail. 
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RElVtA-RKABLE DISCOVERY 
SCIENTIHC WORKS IN 

SANSKRIT. 

• • • 

* Time has now arrived when men 
of culture shoulcf give up the long- 
lingering impresson.that there are 
i\c) Sanskrit works on Botai^, 
Geology, Mycology .and Entomo- 
logy-rsubje'ctanow read in India 
,in the English languj^e alone. 
.The following facts will go to 
show ihat tjiere are various scienti¬ 
fic works iji Sanskrit. The other 
day,^ meetihg of salacted friends 
was held in the house of Doctor 
Srinivasa Row M.A., at Basavana- 
gi'di, Bangalore C.ty ; then was 
present one Brjlttna Sri Subbraman- 
ya Sastriar of Anekal, to whom 
the learned Doctor puf several 
questions on Botany which were 
answered ‘ by quotations of 
ganskrit Slokas and th n and 
thert^ explained in the verna 
Cular. These correct answers 
so happily coincide d with English 
Botany, that further questions were 
put on Geolqgy. Hundreds of 
Slokas were repeated one after 
another as answers. The' snethod 
of exploring, tlfe description of 
Ahe locality where Gold, Silver, 
ilron. Steel, Copper, Diamonds and 
&ther prettetjs stones are found, 
|the-under-ground chemical proces¬ 
ses of th?ir formation were ex¬ 
plained in simple and yet clear 


Sanskrit Slokas for one full hour. 
Then questions on the causes of 
the decline of plants, and trees, 
sandalwood in particular, Vere put. 
After these were explained in full 
remedies of various kinds so that 
we were simply startled to find* 
that Slokas were on the tip of 
his tongue. The Pundit then went 
on enlightening the audience on 
Surgery and manufacture of dif¬ 
ferent kinds of Engines that are 
now found in Europe. He was 
quite willing to dictate from the 
manuscripts he had with him 
Sloka . on any branch of Science. ■ 

I greatly regret that this noble 
relic has been allowed to remain 
in the dark purely for want of 
patriotic men in Mysore. One 
naturally thought of Bengal where 
patriotism is considered universally 
to be the highest virtue. The 
students and masters of the Western 
Science .nay avail themselves of 
this opportunity to get the manus¬ 
cripts copied out and printed and 
it will prove a.meritorious service 
to Indians. Mr. Subbramania 
Sastriar is a native of Anekal, 
Taluk Head-quarters attached to 
the Bangalore District, about 
25 miles from Bangalore city. 
One Mr. Seetaramiah, pleader. 
Bangalore city, may be addressed 
in the matter. It is this p^lanthro-' i 
pic gentleman with whom the 
famous Sastriai;is often found.- - 



PAPER COTTON STALK. 


j The manufacture of paper from 
the fibre of the cotton stalk is one 
of the latest inventions which are 
said to have passed the experi¬ 
mental stage. It is asserted (says 
"The World’s Work”) that all 
grades of paper, from the best 
form of linen to the lowest 
grade, can be manufactured from 
cotton stMks. In addition to 
this, a variety of byproducts, 


such as alcohol, nitrogftn, material 
for guncotton and smokeless 
powder can also be seqi^red 
in paying quantities Mills for the 
use of cotton,, stalks in that way 
may become general in the cottqji- 
growing States. It is estimated 
that on an' area of land producing 
a bale of cotton at least one ton of 
stalks can be gathered. Upon this 
basis, from 10,000,000 to 12,000,000 
tons of raw material could be 
. secured for the production of paper, 
'which would increase the value 
of the ceftton' Crops of the Southern 
States nearly ;^2;00o,ooo. 



